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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the invention 

[0001] The present invention relates to an optical disc 
onto which an information signal is recorded and to a 
reproduction apparatus for the disc. In more detail, the 
present invention relates to an optical disc used for re- 
cording multimedia data, such as digital video data, au- 
dio data, and graphics data, and to a reproduction ap- 
paratus and method for such optical disc. 

2. Description ol the Related Art 

[0002] The achievement of large-capacity optical 
discs in recent years has led to a great deal of research 
into the development of multi-title optical discs. Here, 
the expression 'multi-title" refers to the storage of a va- 
riety of video titles on a single disc to improve the cost- 
effectiveness of distribution and retailing of video titles, 
and, by doing so, increase the value-added of optical 
discs. 

[0003] The expression 'video titles' is used here to 
loosely refer to any video production which is represent- 
ed by one or more sets of route information, which show 
the reproduction routes to be taken by an optical pickup 
when reading the optical disc, and sets of video infor- 
mation that are successively read by the optical pickup 
when tracing one of the reproduction routes. The video 
information referred to here is multiplexed data (usually 
referred to as an MPEG stream) which is made up of 
video data and audio data that have been subjected to 
compression at a high compression rate according to 
MPEG (Moving Pictures Experts Group) techniques. 
[0004] Fig. 1 shows the structure of video titles which 
are recorded onto a multi-title optical disc. In this draw- 
ing, the expression "Single PGC indicates titles which 
each only use one set of route information, while 'Mult i 
PGC indicates titles which each include a plurality of 
sets of route information. The label "Loop present* indi- 
cates the presence of a loop attribute in the route infor- 
mation, with this attribute indicating the repetition of the 
retrieval of image information, while "No loop" indicates 
that no such loop attribute is present. Similarly, the label 
"Branch present* indicates the presence of conditional 
branch information in the route information, this condi- 
tional branch information indicating a branch to another 
set of route information which is performed interactively 
in response to a user operation. 
[0005] In Fig. 1, the title for species (1) indicated by 
the labels "Single PGC", 'No branch", and "No loop' is 
a single sequential title. A single sequential title refers 
to a title whose reproduction order is fixed according to 
one set of route information which has the title repro- 
duced in order from the opening scene to the ending 
scene. 



[0006] On the other hand, species (4), indicated by 
the labels "Multi PGC, 'No branch", and "No loop", is a 
multi-sequential title. Here, a multi-sequential title is a 
title which can be reproduced in a variety of reproduction 

s orders according to a plurality of sets of route informa- 
tion, and so is not simply reproduced from start to end. 
[0007] Species (2) and (3) indicated by the labels 
•Single PGC, "No branch', and 'Loop present', or "Mul- 
ti PGC, "No branch', and 'Loop present" are quiz-type 

io titles. Quiz-type titles are video titles where the video 
information indicated by the route information is read 
many times in a random order. Examples of such quiz- 
type titles are aerobics titles and educational titles which 
use drills. 

is [0008] Species (5) and (6) indicated by the labels 
'Multi PGC, 'Branch present', and 'Automatic', or by 
the labels 'Multi PGC, "Branch present' and "Interac- 
tive" correspond to titles which are known as 'interactive 
titles". Here, interactive titles are titles whose reproduc- 
er tion route dynamically changes in accordance with user 
operations made in response to menus that are dis- 
played during the reproduction of the title. 
[0009] The difference between interactive titles with 
the "Interactive" and "Automatic' labels is that 'Automat- 
es ic" interactive titles include a default reproduction route 
which is prepared beforehand for the case when no user 
selection operation of a branch destination is made. 
[001 0] The difference kinds of title in species (1 ) to (6) 
are classified depending on the number of reproduction 
30 routes, the existence of branch information, and the ex- 
istence of loop attributes. Here, information for classify- 
ing the titles stored on an optical disc into these different 
types is generally referred to as the "formation" of a title. 
[0011] The big disadvantage of storing different spe- 
35 cies (1) to (6) of video titles on a single optical disc is 
that a complex logical structure is required. Because of 
this complexity, it is difficult to achieve the reproduction 
features provided on conventional image reproduction 
apparatuses such as CD (Compact Disc), laser disc, or 
40 video CD players. Here, CD, laser disc, and video CD 
players are generally regarded as household AV (Audio- 
visual) appliances, with a search function and a feed- 
back function being examples of the functions provided 
by such appliances which are problematic for multi-title 
45 discs. 

[001 2] The search function provided on a convention- 
al AV appliance enables users to directly input a chapter 
number, song number, or expected reproduction time 
which may be written on the case of the disc, and by 

so doing so instantly achieve reproduction of their desired 
data. The feedback function is a function which displays 
a chapter number, song number and/or present repro- 
duction time to give the user real-time feedback showing 
what part of the data is presently being reproduced, with 

55 the reproduction time and chapter number being con- 
stantly updated as the reproduction of the disc progress- 
es. These AV functions require the establishment of 
one-to-one correspondence between the disc storage 
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address of a set of data and the chapter number, song 
number and/or present reproduction time of the set of 
data. For conventional CDs, video CDs, and laserdiscs, 
data is recorded sequentially on a spiral track, so that 
disc reproduction apparatuses have been able to know 
the present reproduction time and present chapter 
number by merely looking at the disc storage address 
of the data presently being reproduced. As a result, 
when a chapter number or reproduction time is directly 
inputted by the user, such reproduction devices have 
been able to directly jump to the data which corresponds 
to the user indication. In the following explanation, the 
case where a jump is performed to data indicated by the 
input of a reproduction time (so many minutes and sec- 
onds) by the user will be referred to as a "time search", 
while the case when a jump is performed to data corre- 
sponding to an inputted chapter number will be referred 
to as a 'chapter search". 

[001 3] For a multi-title optical disc, there is no one-to- 
one correspondence between disc storage addresses 
of sets of data and chapter numbers/reproduction time. 
As a result, it is necessary for disc reproduction appa- 
ratuses of multi-title optical discs to perform emulated 
AV functions. Here, the expression "emulated AV func- 
tions" refers to the execution by multi-title disc reproduc- 
tion apparatuses of functions whose results resemble 
those of the search function and feedback function of 
conventional disc players. 

[001 4] When a multi-title optical disc reproduction ap- 
paratus is instructed to reproduce a video title, the de- 
cision as to whether to perform emulated AV functions 
for the indicated video title is made based on the n umber 
of sets of route information, on the existence of branch 
information, on the existence of loop attributes, and on 
the relation between the memory size of the disc repro- 
duction apparatus and the execution speed. Here, it is 
necessary for the disc reproduction apparatus to deter- 
mine whether the title only includes one set of route in- 
formation, whether loop information exists, whether au- 
tomatic branches exist, and whether interactive branch- 
es exist. However, since loop information, automatic 
branch information, and interactive branch information 
are distributed across an optical disc, the determination 
of the presence of each of them takes a considerable 
amount of processing time. 

[0015] The following is an explanation of an example 
operation when a user inserts a multi-title optical disc 
into the disc reproduction apparatus and indicates the 
reproduction of one of the titles on the disc. Here, in or- 
der to determine whether emulated AV functions can be 
performed for the selected title, the disc reproduction 
apparatus has to determine whether there is only one 
set of route information, whether loop information is 
present, whether any automatic branches are present, 
and whether any interactive branches are present. 
Here, the apparatus can only know whether loop at- 
tributes or branch information are included in the sets of 
route information by referring to all sets of route infor- 
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mation used by the indicated title. Here, there is the pos- 
sibility that even if a first set of route information does 
not include route information, a second or third set of 
route information may still include branch information, 
5 so that the reproduction apparatus must go to the trou- 
ble of referring to all of such sets of route information, 
thereby consuming a considerable amount of process- 
ing time. 

[001 6] The above example corresponds to a title clas- 
sifying method (used by the present video CD standard) 
wherein branch information can be provided in sets of 
route information, although in interactive software de- 
veloped in recent years, there is an increasing tendency 
for the provision of far more complex changes in image 
reproduction by providing route information which con- 
tains reproduction control information for performing 
branches and a variety of other forms of reproduction 
control. 

[0017] Aside from the provision of reproduction con- 
trol information in sets of route information, it is also pos- 
sible to provide the same kind of reproduction control 
information in the management information interleaved 
into MPEG streams, or to distribute reproduction control 
information between MPEG management information 
and sets of route information, so that a great variety of 
story developments can be achieved. As a result, it be- 
comes extremely difficult to detect reproduction control 
information which is distributed between so many loca- 
tions to judge whether emulated AV functions are pos- 
sible. Moreover, the reproduction of video data is per- 
formed for units which are several megabytes long, so 
that the investigation of reproduction control information 
is included in this kind of MPEG stream requires a mem- 
ory capacity and disc seek speed which are well beyond 
the capability of economically-viable disc reproduction 
apparatuses. 

[0018] In view of the difficulties when a plurality of ti- 
tles are to be stored on a single optical disc, it has been 
suggested that AV functions should not be provided for 
any of the titles on a multi-title disc. However, in such a 
case, when viewing a same kind of title as was available 
for conventional video CD or laser disc, the user will not 
be able to make use of the AV functions to which he/she 
has become accustomed, thereby preventing jumps to 
a specified chapter number or reproduction time. This 
will not meet the user expectations for such reproduction 
and can be potentially lead to user dissatisfaction with 
this kind of equipment. 



[0019] The primary object of the present invention is 
to provide a multimedia optical disc and a disc repro- 
duction apparatus and method which can instantly dis- 
55 tinguish whether emulated AV functions are possible for 
a title, even when video titles of a variety of types are 
recorded on a same optical disc. In more detail, the pri- 
mary object of the present invention is to provide a mul- 
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timedia optical disc and disc reproduction apparatus 
which, even if there are great discrepancies in the 
number of sets of route information used by titles, and 
if there is the possibility that branch information for 
branches to different sets of route information are 
present in both the variable code-length data (such as 
video data of several megabytes in length) and the route 
information, can still instantly distinguish whether emu- 
lated AV functions are possible for a title. 
[0020] In order to achieve the stated object, the mul- 
timedia optical disc of the present invention as defined 
in claim 1 is an optical disc which includes a title area 
and a manager area. The title area stores a plurality of 
video titles which are video productions that are ex- 
pressed using route information showing a route to be 
taken by an optical pickup and a plurality of sets of video 
information which are read in accordance with the route 
information. The manager area stores information for 
managing the video titles stored in the title area. Here, 
the titles stored in the title area include a first type which 
are expressed using one set of route information, a sec- 
ond type expressed using a plurality of sets of route in- 
formation and branch information for establishing inter- 
active branch control, and a third type expressed using 
a plurality of sets of route information but no branch in- 
formation. 

[0021] The manager area is characterized by includ- 
ing an address management area for storing manage- 
ment information for managing the address of each vid- 
eo title, and a reproduction type information area for 
storing reproduction type information which includes a 
first flag corresponding to the management information 
for each video title which shows whether the title is ex- 
pressed by a single set of reproduction information or a 
plurality of sets of reproduction information and a sec- 
ond flag which shows whether the title is expressed us- 
ing any branch information. 

[0022] With the stated construction, reproduction ap- 
paratuses can instantly know whether each title includes 
branch information which may be present in manage- 
ment information which can be in any set of route infor- 
mation or management information that is interleaved 
into image information which can be tens of megabytes 
in size. 

[0023] As a result, even when a user attempts to per- 
form a chapter search or time search immediately after 
loading an optical disc into a reproduction apparatus, 
the reproduction apparatus can immediately determine 
whether such chapter search and time functions should 
be enacted or prohibited. 

[0024] With the present disc, it is possible to record 
titles which contain a great variety of possible story de- 
velopments due to the existence of branch information 
in both the management information and the route in- 
formation on a same disc as orthodox titles for which 
emulated AV functions can be performed during repro- 
duction. Chapter number display and reproduction 
elapsed time display are only performed for appropriate 



titles, with the reproduction apparatus prohibiting dis- 
play when not appropriate. In this way, the system en- 
sures that inappropriate chapter or reproduction time 
display is not performed. 

s [0025] The reproduction apparatus for the present 
multimedia optical disc is defined in claim 9 and may 
comprise an optical pickup for optically reading data 
stored on the multimedia optical disc, a drive mecha- 
nism for the optical disc, a first control means for con- 

10 trolling the drive mechanism to read the recorded con- 
tent of the manager area, a manager buffer for storing 
the content read from the manager area, a first receiving 
means for receiving an indication of a selection of an 
image title to be reproduced from the user, a calculation 

is means for referring to the manager buffer and calculat- 
ing an address of the title received by the first receiving 
means, a second control means for controlling the drive 
mechanism to read the video title from the address cal- 
culated by the calculation means, a judging means for 

20 referring to the first and second flags in the reproduction 
type information corresponding to the selected title and 
judging whether execution of AV functioning is possible 
for the selected title, and an AV function executing 
means for executing AV functions when judged possi- 

2S ble, the AV functions at least including a search function 
for searching to an arbitrary position in a title based on 
an appropriate indication and a feedback function for 
monitoring and displaying a reproduction elapsed time. 
With this construction, the reproduction apparatus can 

30 instantly know whether each title includes branch infor- 
mation which may be present in management informa- 
tion which can be in any set of route information or man- 
agement information that is interleaved into image infor- 
mation which can be tens of megabytes in size. 

35 [0026] As a result, even when a user attempts to per- 
form a chapter search or time search immediately after 
loading an optical disc into a reproduction apparatus to 
view a desired scene, the reproduction apparatus can 
immediately determine whether such chapter search 

40 and time functions should be enacted or prohibited. 
[0027] A corresponding reproduction method is de- 
fined in claim 26. 

[0028] The present reproduction is also able to repro- 
duce titles which contain a great variety of possible story 
45 developments due to the existence of branch informa- 
tion in both the management information and the route 
information in addition to orthodox titles for which emu- 
lated AV functions can be performed during reproduc- 
tion. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] These and other objects, advantages and fea- 
tures of the invention will become apparent from the fol- 
ss lowing description taken in conjunction with the accom- 
panying drawings which illustrate a specific embodi- 
ment of the invention. In the drawings: 



7 



EP 0 836 189 B1 



8 



Fig. 1 shows examples of the kinds of titles that are 
stored on a multi-title disc; 

Fig. 2A shows the appearance of the optical disc 

used in the present embodiment; 

Fig. 2B shows a cross-section of the optical disc; s 

Fig. 2C shows an enlargement of the area around 

the focused spot of the laser beam; 

Fig. 2D shows sequences of pits in the information 

layer 109; 

Fig. 3A shows the track arrangement of the infor- 10 
mation layer of the optical disc; 
Fig. 3B shows the physical sectors of the informa- 
tion layer of the optical disc; 
Fig. 4A shows the logical construction of the optical 
disc; is 
Fig. 4B shows the basic arrangement of the file lay- 
er and the application layer; 
Fig. 5A shows an example of a group of video ma- 
terials which belong to Video Title Set V1 ; 
Fig. 5B shows the internal composition of the VOBs 20 
which are included in the group of video materials 
of Video Title Set V1 ; 

Fig. 6 shows the correspondence between the vid- 
eo materials, audio materials, and subtitle materials 
and each pack in a video object (VOB); 25 
Fig. 7 shows the internal composition of a manage- 
ment information pack; 

Fig. 8 shows the internal composition of a set of VTS 
management information; 

Fig. 9 shows an example of the internal composition 30 

of the VTS internal title search pointer table; 

Fig. 1 0A shows the internal composition of the PGC 

information management information table in a set 

of VTS management information; 

Fig. 1 0B shows the format of the PGC information; 35 

Fig. 1 0C shows the internal composition of the VOB 

position information table; 

Fig. 1 1 shows an example of the internal composi- 
tion of the Video Manager; 

Fig. 1 2 shows an example of a volume menu; 40 
Fig. 1 3 shows an example of the internal composi- 
tion of the Highlight information for a volume menu; 
Fig. 14 shows an example of the internal composi- 
tion of the VM internal title search pointer table; 
Fig. 15 shows a perspective view of the reproduc- 45 
lion device of the present embodiment; 
Fig. 16 shows an example of the key arrangement 
of the remote controller 91 ; 

Fig. 17 is a block diagram of the internal construc- 
tion of the DVD player 1 of the present invention; so 
Fig. 18 is a block diagram showing the composition 
of the signal separating unit 86; 
Fig. 1 9 shows the internal construction of the sys- 
tem control unit 93; 

Fig. 20 shows an example of the permitted function 55 
table 763; 

Figs. 21 A to 21 D are flowcharts for the processing 
of the system control unit 93; 



Figs. 22A to 22D are flowcharts for the processing 
of the remote controller processing routine of the 
system control unit 93; and 

Fig. 23 shows another example of the flag compo- 
sition of the title playback types. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0030] In order to assist the reader's understanding, 
the following explanation has been divided into items 
which have each been given an index number. Here, the 
number of digits in the index number indicates the level 
of the item in question in the overall structure of the ex- 
planation. Here, the highest-ranked classification num- 
bers are (1) and (2), with (1) relating to the optical disc 
and (2) relating to the reproduction device (disc player). 

(1 ) Physical Construction of the Optical Disc 
(1 .1) Logical Construction of the Optical Disc 

(1.1.1) Logical Construction ... Video Title Set 

(1.1.1.1) Video Title Set ... Video Object (VOB) 
(1.1.1.1.1) Video Object (VOB)... 

Management Information Pack 

(1.1.1.2) Video Title Set... 

-Video Title Set Management Information 
(1.1.1 .2.1 ) Video Title Set Management Information 
-PGC information 

(1.1.2) Logical Construction-Video Manager 

(2.1) Outline of the Disc Reproduction Device 

(2.2) Construction Elements of the 

Disc Reproduction Device 

(2.2.1) Disc Reproduction Device... 
Construction of Signal Separating Unit 86 

(2.2.2) Disc Reproduction Device... 
Construction of System Control Unit 93 

(1) Physical Construction of the Optical Disc 

[0031] A digital video disc (DVD) which has a diame- 
ter of 120mm and has a storage capacity of 4.7GB on 
one side is ideally suited for use as the multimedia op- 
tical disc of the present embodiment. 
[0032] Fig. 2A shows the appearance of the optical 
disc, while Fig. 2B shows its cross-section, and Fig. 2C 
shows an enlargement of the circled part of Fig. 2B. 
Starting from the bottom of this figure, DVD 107 is 
formed of a first transparent substrate 108, an informa- 
tion layer 109, a bonding layer 110, a second transpar- 
ent substrate 111 and a print layer 112 for printing a la- 
bel. 

[0033] The first transparent substrate 108 and the 
second transparent substrate 111 are reinforcing sub- 
strates which are made of a same material and are 
around 0.6mm thick. This is to say, both substrates are 
roughly 0.5mm - 0.7mm thick. 

[0034] The bonding layer 110 is provided between the 
information layer 109 and the second transparent sub- 
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strate 111 to bond them together. 
[0035] The information layer 109 includes a reflective 
membrane, such as metal foil, which is attached to the 
first transparent substrate 108. Here, a high density of 
indented and protruding pits is formed in this reflective 
membrane by a manufacturing process. 
[0036] The shape of these pits is shown in Fig. 2D. As 
shown in Fig. 2D, the length of the pits varies between 
0.4 jam and 2. 1 3 ptm, with the pits being aligned in a spi- 
ral with radial intervals of 0.74 \xm between them to form 
one spiral track. 

[0037] By shining the laser beam 113 on these pits 
and measuring the changes in the reflection ratio of the 
light spot 114 shown in Fig. 2C, information can be re- 
trieved from the disc. 

[0038] The light spot 1 1 4 on a DVD has a diameter of 
around 1/1 .6 times the diameter of a light spot on a con- 
ventional CD due to an increase in the numerical aper- 
ture (NA) of the objective lens and a reduction in the 
wavelength X of the laser beam. 

[0039] DVDS of the physical construction described 
above can store around 4.7GB of information on one 
side, which is almost eight times the storage capacity of 
a conventional CD. As a result, it is possible to achieve 
a great improvement in picture quality for moving pic- 
tures and to increase the reproduction time from the 74 
minutes which is possible with a video CD to over two 
hours. 

[0040] The substrate technique which has enabled 
this improvement in storage capacity is a reduction of 
the spot diameter D of the laser beam. Here, spot diam- 
eter D is given by the equation H D = laser wavelength 
X/numerical aperture of objective lens NA so that the 
spot diameter D can be reduced by reducing the laser 
wavelength X and by increasing the numerical aperture 
of objective lens NA. It should be noted here that if the 
numerical aperture of objective lens NA is increased, co- 
matic aberration occurs due to the relative inclination, 
known as tilt", between the optical axis of the beam and 
the disc surface. In order to suppress this phenomenon, 
DVDs use a transparent substrate of reduced thickness. 
Such a reduction in the thickness of the transparent sub- 
strate creates the problem of reduced physical durability 
for the disc f although this problem can be overcome by 
reinforcing DVDs with another substrate. 
[0041] Data is read from DVDs using an optical sys- 
tem with a short wavelength (650nm) red semiconductor 
laser and an objective lens whose NA (numerical aper- 
ture) can be enlarged up to around 0.6mm. If the thick- 
ness of the transparent substrate is reduced to around 
0.6mm, a storage capacity of up to 4.7GB can be 
achieved for one side of a 1 20mm diameter optical disc. 
[0042] Fig. 3A shows the arrangement when the spiral 
track is formed leading from the inner periphery to the 
outer periphery of the information layer 109, with a very 
large number of physical sectors being formed on this 
spiral track. In the present embodiments, a physical sec- 
tor is an curved area on the spiral track, and is the small- 



est unit of data which can be reliably retrieved. 
[0043] Each sector has the internal construction 
shown in Fig. 3Bto ensure the reliability of data retrieval. 
As shown in Fig. 3B, each sector is made up of a sector 

s header area which is used to identify the respective sec- 
tor, a user data area for storing 2Kbytes of data, and an 
error correction code storage area which stores an error 
correction code for the user data area in the same sec- 
tor. When reading the user data area in the same sector, 

io a disc reproduction device uses the error correction 
code to detect any errors in the sector, and performs 
error correction when such errors are detected. 

(1.1) Logical Construction of the Optical Disc 

15 

[0044] The following is an explanation of the logical 
construction of the optical disc. This logical construction 
is made up of a three-level hierarchy. The hierarchy is 
made up of a lowest level whose logical construction is 
20 oriented towards the firmware of the disc reproduction 
apparatus, a file level whose logical construction is ori- 
ented towards the operating system of a personal com- 
puter or workstation, and an application level which has 
a multi-title logical construction. Here, the logical con- 
25 struct ion of the lowest level is shown in Fig. 4 A and the 
logical constructions of the file level and the application 
level are shown in Fig. 4B. 

[0045] The following explanation will first deal with the 
lowest level whose logical construction is oriented to- 
30 wards firmware. Here, firmware refers to the control pro- 
gram for controlling a mechanical construction which in- 
cludes a spindle motor and an actuator for an optical 
pick-up. In order from the top of Fig. 4A, the logical for- 
mat of the lowest level is composed of a lead-in area 
35 which has identification information included in a sector 
address, a volume area and finally a lead-out area, so 
that on reading such, the firmware has the spindle motor 
and actuator of the optical pickup activated. 
[0046] The lead-in area stores operation stabilization 
40 data and the like which is used when the disc reproduc- 
tion apparatus starts reading data from the optical disc. 
The lead-out area informs the reproduction device of the 
end of reproduction and does not store meaningful data. 
[0047] The volume area is an area for storing many 
45 kinds of data, as well as for managing the physical sec- 
tors to which the volume area belongs as logical blocks. 
These logical blocks are identified by firmware using se- 
rial numbers which are assigned to consecutive physical 
sectors, with the first physical sector in the data record- 
so ing area being assigned the number zero. The enlarged 
portion "b301 1 of Fig. 3A shows a group of logical blocks 
in the volume area. Here, the figures, #m, #m+1 , #m+2 
and #m+3 which are appended to the logical blocks in 
this circled area are the logical block numbers. 
55 [0048] The following is an explanation of the file level 
and the application level. This file level and application 
level exist in the volume area shown in Fig. 4A. 
[0049] The file level is divided into a volume manage- 



20 



25 



30 



6 



11 



EP 0 836 189 B1 



12 



ment area and a file area. The volume management ar- 
ea stores file system management information which is 
used to manage a plurality of logical blocks as files, in 
accordance with IS013346 Standard. The file system 
management information shows the relations between 
the file names for a plurality of files and addresses of 
the groups of logical blocks which contain the corre- 
sponding files. This file system management informa- 
tion is used by the disc reproduction device to access 
the disc in file units. More specifically, on being given a 
file name by an application program, the operating sys- 
tem of a personal computer or workstation refers to all 
the system management information to calculate all of 
the groups of logical blocks for the file, before accessing 
these groups of logical blocks to fetch the desired digital 
data. 

[0050] The following is an explanation of the logical 
construction of the application level. The information in 
this application level can be most loosely classified into 
a Video Manager and a plurality of Video Title Sets. 
Here, a Video Title Set is a group of movie titles which 
are classified from the viewpoint of common use of a 
same set of video material, while the Video Manager is 
information for managing all of the groups in the title sets 
as a single set. In the example shown in Fig. 4B, the 
grouping of video materials included in Video Title Set 
V1 is a collection of action scenes used in an action mov- 
ie, while the grouping of video materials included in Vid- 
eo Title Set V2 is a collection of images shot on location 
at historical sites around the world. 
[0051] Using the video materials included in Video Ti- 
tle Set V1 , the title developer can produce a disc where- 
by a user may enjoy a no-cut version of action movie A, 
a general cinema release of action movie A, a television 
broadcast version of action movie A, an interactive ver- 
sion of action movie A, or a picture profile of the cast of 
action movie A. By making good use of common video 
materials on a single disc in this way, the developer can 
provide a plurality of applications to the user. 
[0052] Using the video materials included in Video Ti- 
tle Set V2, the title developer can produce a disc where- 
by a user may enjoy a documentary about the excava- 
tion of historical sites, a multimedia guide to historical 
sites, an adventure game where participants search for 
historical sites, or a quiz about historical sites around 
the world. By making good use of common video mate- 
rials on a single disc in this way, the developer can pro- 
vide a plurality of applications to the user. 
[0053] By classifying video titles in this way, it is pos- 
sible to have a plurality of titles with common video ma- 
terials grouped together. 

(1.1.1) Logical Construction of Video Title Set 

[0054] A Video Title Set consists of a set of Video Title 
Set management information and a group of video ma- 
terials. The following explanation will first deal with the 
group of video materials in the Video Title Set. Normally, 



when a movie is recorded onto film or video tape, an 
editing process is performed whereby only the required 
scenes are cut from the master tape after filming and 
are arranged into the order of the story, but when such 

5 scenes are recorded into a Video Title Set, such editing 
operations are not performed. This is to say, there are 
no traces of an editing process in which only the neces- 
sary parts of the necessary scenes are extracted and 
arranged into the order of the story. In fact, a Video Title 

io Set can store video materials in a completely random 
order without any extraction of necessary materials from 
the original footage. The group of video materials which 
are stored in Video Title Set V1 are shown in Fig. 5 A. 
While the scenes in Fig. 5A may be construed as form- 

is jng the order of a story, this is merely for the sake of 
explanation, and in no way represents a necessary con- 
dition for the storage of a group of video materials. 
[0055] The Video Title Set V1 in Fig. 5A includes a 
plurality of video objects (VOBs) which each have dif- 

20 ferent reproduction times. Here, the expression "VOB B 
refers to one set of multiplexed stream data that is made 
up of various kinds of stream data, such as video data, 
audio data, sub-picture data, and control data, which are 
of variable code length, or in other words, an MPEG 

25 stream which is the unit used for one scene on a DVD. 
In the figure, VOB#1 has a reproduction time of ten min- 
utes, and is an opening scene with scrolling credits 
showing the names of the director, the producer, the stu- 
dio, and the cast. As another example, VOB#2 has a 

30 reproduction time of fifty seconds and is a scene which 
shows the main character walking around the Doutom- 
buri area of Osaka City. This scene is actual footage 
shot using famous actors on location. 
[0056] Fig. 5B shows how the sets of stream data of 

35 variable code length are multiplexed into one VOB, 
Here, each VOB is composed of a plurality of VOB units 
which are arranged in a time series starting from the first 
VOB unit. Each VOB unit which forms part of a VOB is 
a set of multiplexed data with a reproduction time which 

40 is usually 0.5-1 .0 seconds. Here also, the variable code 
length data which can be multiplexed into a VOB is 
made up of video data, audio data, and sub-picture data, 
with the sets of these kinds of data which are multiplexed 
into each VOB unit being called video packs, audio 

45 packs, and sub-picture packs, each being 2K bytes in 
size. 

[0057] In the example shown in Fig. 5B, VOB#1, 
whose reproduction time is ten minutes, is made up of 
1,200 (=10*60*2) VOB units, while VOB#2, whose re- 
st? production time is fifty seconds, is made up of 100 
(=50*2) VOB units. In the same way, VOB#3. whose re- 
production time is eight minutes, is made up of 900 
(=8*60*2) VOB units, while VOB#4, whose reproduction 
time is forty-eight seconds, is made up of 96 (=48*2) 
55 VOB units. 

[0058] While the VOB units in each VOB are arranged 
into a time series, each pack in each VOB unit is ar- 
ranged in an order which, with the exception of the pro- 
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vision of the pack management information at the front, 
is completely random in terms of number of packs and 
pack order This is to say, there can be VOB units which 
have the order audio data, sub-picture data, video data, 
and other VOB units which have the order, sub-picture 
data, video data, audio data. As other examples, there 
may also be VOB units which are made up of three hun- 
dred or so packs of nothing but video data, and other 
VOB unit which are made up of five hundred or so packs. 
[0059] Here, the reason the order of the packs can be 
different for each VOB unit is that it is not necessary for 
packs of a same kind to be next to each other when the 
variable code length data is fetched and buffered by a 
reproduction apparatus. The example shown in Fig. 5B 
has the packs arranged into a regular order in each VOB 
unit, although this is merely for the sake of explanation 
and is not a necessary condition for the data construc- 
tion. 

[0060] The reason why there is a variable number of 
video and sub-picture packs is that these kinds of data 
are coded with a variable code length, so that even if 
both kinds of pack have a reproduction time of 0.5-1.0 
seconds, there is a considerable difference in the 
amount of data which is required to achieved such re- 
production. The most clear example is data for a moving 
image. When reproducing a background still image for 
0.5 seconds, or a static close-up of a character's facial 
expression for 0.5 seconds, only a small amount of data 
is necessary. However, to reproduce a moving image of 
an actor whose movements are pronounced, a much 
larger amount of data is required. This large discrepancy 
in the amount of data is due to the fact that the repro- 
duction of a static image, such as the background image 
or the character's expression, can be achieved using 
only one frame which is subjected to frame internal de- 
coding and field internal decoding, while action scenes 
and car chase scenes need to utilize movement com- 
pensation prediction to compensate for the movement 
of the object being filmed. 

[0061] Large discrepancies are also present for sub- 
picture data, so that there are large differences in the 
amount of subtitle information between scenes where 
the characters are engaged in a lively argument, and 
scenes where the characters are calmly shaking hands, 
which in turn leads to differences in the number of sub- 
picture packs provided in each VOB unit for a reproduc- 
tion time of 0.5 seconds. 

[0062] To achieve reproduction with the unit time at 
0.5 seconds, it is necessary to inform the disc reproduc- 
tion apparatus before the start of the 0.5 second period 
where it is sufficient to transfer only a small amount of 
data, or whether a large amount of data is required, and 
to have the decoder provided in the disc reproduction 
apparatus perform decoding for the necessary amount 
of transferred data. Here, to have variable code-length 
data reproduced with a uniform reproduction time of 0.5 
seconds, a management information pack is provided 
at the start of each set of VOB unit, with this manage- 



ment information pack indicating transfer rate which is 
required for the reproduction of the VOB unit to which it 
belongs, as well as the transfer rate and buffer size 
which are required by each of the video stream, the au- 

5 dio stream, and the management information stream in 
the VOB unit. By having the management information 
pack specify the transfer rates in this way, the disc re- 
production apparatus is able to decode the video data, 
audio data, and sub-picture data which follows the man- 

10 agement information pack. To give a specific numerical 
example. 0.5 seconds of video reproduction will gener- 
ally require several hundred video packs, with the repro- 
duction device being informed of a necessary transfer 
rate in the region of 4.5 Mbit/second before such number 

15 of packs are read from the DVD to enable the decoding 
of such number of video packs. 

[0063] For the example shown in Fig. 5B, if each VOB 
unit is considered as comprising an average of 200 
packs, VOB#1, which has a reproduction time of ten 

20 minutes and is made up of 1 ,200 (=10*60*2) VOB units, 
will be made up of 240,000 packs. Of these, 1,200 will 
be management information packs. Since the size of 
each pack is standardized at 2 Kbytes, the storage of 
this VOB#1 will take up a 480 Mbyte (=240,000*2Kbyte) 

25 area on a DVD. 

[0064] In the same way, VOB#3, which has a repro- 
duction time of eight minutes and which is made up of 
960 (=8*60*2) VOB units, will be made up of 192,000 
packs, so that the storage of VOB#3 on a DVD will take 

30 up a 384 Mbyte (=192.000*2Kbyte) area. 

[0065] VOB#4, which has a reproduction time of forty- 
eight seconds and which is made up of 96 (=48*2) VOB 
units, will be made up of 19,200 packs, so that the stor- 
age of VOB#3 on a DVD will take up a 38.4 Mbyte 

35 (=1 9,200 *2Kbyte) area. 

[0066] The video packs stored in a video object (VOB) 
are arranged so that the digital data in the video packs 
in one VOB unit forms at least one set of digital video 
data called a group of pictures (GOP). Here, the expres- 

40 sion "group of pictures" refers to the unit which is used 
when decompressing compressed digital video data, 
and is made of around twelve to fifteen frames of video 
data. The details of GOPs are standardized according 
to the MPEG2 (Moving Pictures Experts Group) stand- 

45 ards, ISO 11172 and ISO 1 3818. 

[0067] Fig. 6 shows the relation between each pack 
in a video object (VOB) and a video scene. In the figure, 
the video material in this one scene is depicted using a 
long horizontal strip which has been positioned above 

50 the VOB, Three channels of audio materials and two 
channels of subtitle materials are also given below the 
VOB. In Fig. 6, the arrows shown extending downwards 
from the video materials show how the video materials 
are stored in each video pack provided in the data field 

55 of the VOB. 

[0068] By tracing the arrows from the video materials, 
it can be seen that the video from the start of reproduc- 
tion of the scene to the 0.5 second mark is coded into I 
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pictures (Intra-pictures), P pictures (Predicative pic- 
tures), and B (Bidirectionally predicative pictures) and 
then stored in the data fields ot video packs 1 and 2 in 
VOB unit i. As described above, the video data will in 
reality be stored in several hundred video packs, 
though, tor ease of explanation, only two of such packs 
have been shown in Fig. 6. In the same way, the video 
from the 0.5 second mark to the 1 .0 second mark is cod- 
ed in I pictures, P pictures, and B pictures and is then 
stored in the data fields of video packs 3 and 4 in VOB 
unit 2. Although not shown in the drawing, the video from 
the 1.0 second mark to the 1.5 second mark is coded 
and stored in the data fields of the video packs in the 
next VOB unit. 

[0069] The following is an explanation of the relation 
between the three channels of dubbing soundtracks for 
one scene and the audio packs in the data field of the 
VOB. In the same way as with the video data, the arrows 
extending away from the audio materials to the audio 
packs in the VOB show that the audio materials are sub- 
jected to one of two kinds of coding and are stored in 
the data field of each audio pack in 0.5 second units. 
This is to say, the dubbing soundtrack on channel A from 
the start of the reproduction of the scene to the 0.5 sec- 
ond mark is recorded in the data field of audio pack A- 
1 of VOB unit 1 , while the dubbing soundtrack on the 
same channel from the 0.5 second mark to the 1 .0 sec- 
ond mark is stored in the data field of audio pack A-2 in 
VOB unit 2. Although not shown in the drawing, the au- 
dio on this channel from the 1 .0 second mark to the 1 .5 
second mark is coded and stored in the data field of the 
audio pack A-3 in the next VOB unit. As described 
above, synchronization between audio and video is 
achieved using a PTS (Presentation Ttme Stamp) which 
is standardized under MPEG, so that it is not necessary 
for all of the audio data to be included in the same VOB 
units as the video data to which it corresponds, so that 
such audio data may in fact be stored in a preceding or 
succeeding VOB unit, for example. 
[0070] The dubbing soundtrack on channel B from the 
start of the reproduction of the scene to the 0.5 second 
mark is recorded in the data field of audio pack B-1 of 
VOB unit 1 , while the dubbing soundtrack on the same 
channel from the 0.5 second mark to the 1.0 second 
mark is stored in the data field of audio pack B-2 in VOB 
unit 2. Although not shown in the drawing, the audio on 
this channel from the 1 .0 second mark to the 1 .5 second 
mark is coded and stored in the data field of the audio 
pack B-3 in the next VOB unit. 

[0071] The dubbing soundtrack on channel C from the 
start of the reproduction of the scene to the 0.5 second 
mark is recorded in the data field of audio pack C-1 of 
VOB unit 1, while the dubbing soundtrack on the same 
channel from the 0.5 second mark to the 1.0 second 
mark is stored in the data field of audio pack C-2 in VOB 
unit 2. Although not shown in the drawing, the audio on 
this channel from the 1 .0 second mark to the 1 .5 second 
mark is coded and stored in the data field of the audio 



pack C-3 in the next VOB unit. 

[0072] The audio data on the three channels which 
are distributed among the data fields of audio pack A-C 
will hereinafter be referred to as audio data A, audio data 

5 B, and audio data C. As one example, a dubbing sound- 
track in English can be set as audio data A, a dubbing 
soundtrack in French can be set as audio data B, and a 
dubbing soundtrack in Japanese can be set as audio 
data C, so that the user can switch between them as 

10 desired. 

[0073] In the example shown in Fig. 6, two sub-picture 
packs A.B are present in each VOB, so that two chan- 
nels of subtitles can be stored distributed between the 
data fields of sub-pictures A, B in each VOB unit. As one 
is example, English subtitles can be displayed as sub-pic- 
ture data A, with French subtitles being displayed as 
sub-picture data B, so that the user will be able to switch 
between them. 

[0074] By sorting the pack data according to type and 
20 recombtning, digital data sequences which are formed 
of video data, audio data, sub-picture data, or control 
data are produced. These sorted and recombined 
groups of pack data are called elementary streams, so 
that each VOB is a program stream, or 'system stream" 
25 which is made up of a plurality of these elementary 
streams. 

(1.1.1.1) video Object (VOB) -Management Information 
Pack 

30 

[0075] Management information packs have been de- 
scribed above as specifying a transfer rate and as being 
arranged at the front of each VOB unit. Since a man- 
agement information pack is stored at the front of each 
35 VOB unit, each management information pack is only 
opened in a buffer in the disc reproduction apparatus for 
the 0.5 seconds while the video packs, audio packs, and 
sub-picture packs in the first VOB unit are read and re- 
produced, before the management information pack in 
*o the next VOB unit is read. Once this 0.5 period has ex- 
pired, the next management information pack is over- 
written into the buffer. Since each management informa- 
tion pack is only opened in the buffer during the reading 
of the video, audio, and sub-picture packs in the same 
45 VOB unit, in addition to the transfer rate, control infor- 
mation which only applies to the present VOB unit can 
be indicated to the disc reproduction apparatus for only 
the 0.5 - 1 .0 second period for which the video, audio, 
and sub-picture packs in the present VOB unit are re- 
50 produced. 

[0076] Fig. 7 shows the data construction of the man- 
agement information pack. While the video packs, audio 
packs, and sub-picture packs are each formed of one 
packet, the management information packs are each 
55 formed of two packets. Of these, one packet is called a 
PCI packet (Presentation Control Information packet) 
and the other is called a DSI packet (Data Search Infor- 
mation packet). The data construction of a management 
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information pack is somewhat different to that of a video 
packet or an audio packet in that it is made up of a "pack 
header*, a "system header", a "packet header for PCI 
packet", a "data field for PCI packet", a "packet header 
for DSI packet" and a "data field for DSI packet". 
[0077] The system header stores management infor- 
mation for the entire VOB unit which has this manage- 
ment information pack at the front, according to MPEG 
standards. It stores the overall necessary transfer rate 
and an indication of a transfer rate and buffer size for 
each of the video stream, the audio stream, and the sub- 
picture stream. 

[0078] The stream I Ds of the two packet headers in a 
management information pack, as shown by the oblique 
shading in Fig. 7, is set at the identification code "1011 
1111" which indicates "private stream 2". 
[0079] The PCI packet contains the Highlight informa- 
tion which is used to perform reproduction control in ac- 
cordance with cursor operations for menus and confir- 
mation operations for items, when the sub-picture pack 
is used to display a menu made up of a plurality of items. 
In the present embodiment, branches of reproduction 
route which perform a switch from a present reproduc- 
tion route to another reproduction route are a represent- 
ative example of such "reproduction control in accord- 
ance with confirmation operations". Here, switching of 
reproduction route is performed by having commands, 
named "Highlight commands", stored in the Highlight in- 
formation corresponding to each item in a menu, and by 
having these commands executed when the manage- 
ment information pack is read by the disc reproduction 
apparatus. Since these commands which correspond to 
each item, which in turn correspond to the confirmation 
operation, are executed selectively, reproduction routes 
can be switched in units of one set of PGC information. 
PGC information is described in more detail later in this 
specification. 

[0080] A DSI packet stores information which is nec- 
essary for the reproduction of an MPEG stream from the 
present data position. Each DSI packet also stores the 
addresses of the preceding and succeeding DSI pack- 
ets, which are referred to when special reproduction 
functions, such as fast forward, are performed. 
[0081] This concludes the explanation of video ob- 
jects (VOB), so that the following explanation will deal 
with the composition of the Video Title Set management 
information in the Video Title Set. 

(1.1.1.2) Video Title Set-Video Title Set Management 
Information 

[0082] The Video Title Set management information 
is a collection of control information for reproducing the 
video materials, which have not been subjected to any 
editing processes and have not been arranged in order 
of reproduction, so that they make up one video title. 
[0083] In the present embodiment, a video title is an 
image production that is expressed using (1) a Video 



Title Set number which is uniquely assigned to the title 
on the optical disc, (2) one or more sets of PGC infor- 
mation which show the route taken by the optical pickup 
in reading the optical disc, and (3) image information 

5 which is successively read from the optical disc in ac- 
cordance with the PGC information. These kinds of in- 
formation are managed by the title set management in- 
formation for each Video Title Set. An example of such 
Video Title Set management information is shown in Fig. 

10 8. As shown in Fig. 8, this Video Title Set management 
information is composed of a VTS internal title search 
pointer table, a PGC management information table, 
and a VTS time map table. 

[0084] The PGC management information table is a 

is table which stores a plurality of sets of PGC information. 
As described above, VOBs are not subjected to editing 
processes, so that information showing which video ma- 
terials are to be extracted and reproduced in the re- 
quired order is necessary. This role is fulfilled by the plu- 

20 rality of sets of PGC information in the PGC manage- 
ment information table. Here, each set of PGC informa- 
tion is information which, in addition to specifying the 
retrieval order of VOBs, specifies the various control 
procedures to be executed by the disc reproduction ap- 

25 paratus when the VOBs in question are reproduced. Ex- 
amples of such control procedures are control to find a 
VOB (which is to be read according to PGC information) 
at the start of a chapter indicated by a chapter number, 
control to display the present reproduction time for the 

30 VOB (which is to be read in accordance with PGC infor- 
mation), control to find a desired image content in ac- 
cordance with an indication of reproduction time, and 
control for performing a branch between sets of PGC 
information. 

35 [0085] The order of VOBs in the sets of PGC informa- 
tion in the PGC management information table is ex- 
pressed as a sequence of sets of VOB position informa- 
tion. Here, the order of position information held by sets 
of PGC information is interpreted by the disc reproduc- 

^o tion apparatus as the retrieval order for VOBs. The sets 
of PGC information shown in the figure each have a dif- 
ferent retrieval order for VOBs, with this showing that a 
plurality of video titles with different reproduction orders 
are achieved by having a plurality of sets of PGC infor- 

^5 mat ion which each have rearranged position informa- 
tion for VOBs. 

[0086] It should be especially noted here that there 
are branches between the sets of PGC information re- 
corded in the PGC management information table. 

50 Here, many sets of PGC information which do not in- 
clude definite information showing where branches to 
the present set of PGC information originate, or infor- 
mation showing what set of PGC information is 
branched to next are recorded in the Video Title Set, 

55 since these sets of PGC information feature dynamic 
branches where conditional branch instructions are per- 
formed in accordance with user operations made during 
reproduction. 
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[0087] The VTS (Video Title Set) internal title search 
pointer table is a table which is made up of title numbers, 
and pointers to sets of PGC information which corre- 
spond to VTS title search pointer #1, VTS title search 
pointer #2, VTS title search pointer #3.... and is a table 
used for referencing the sets of PGC information stored 
in the PGC management information table using a VTS 
internal title number. Here, a VTS internal title number 
is a locale number for managing separate titles in the 
Video Title Set. 

[0088] Fig. 9 shows an example of the content of the 
VTS internal title search pointer table. As shown in this 
figure, the VTS internal title search pointers #1 , #2, and 
#3 are respectively made up of a Video Title Set number 
and VTS internal title number (this pairing correspond- 
ing to the title number assigned to one of titles), and a 
number (PGC number) of a set of linked PGC informa- 
tion. 

[0089] The sets of PGC information which are linked 
to the VTS internal title numbers in VTS internal title 
search pointers #1, #2, and #3, are sets of PGC infor- 
mation which are specified by a selection operation 
made by the user. These sets of PGC information are 
somewhat exceptional when compared to other PGCs, 
which are stored without information showing the origins 
of branches, in that they are specified by a clear opera- 
tion made by the user after referring to the available title 
names. As a result, these sets of PGC information are 
appended with the label B Entry-PGC" to distinguish 
them from other sets of PGC information. 
[0090] In the VTS internal title search pointer of the 
present embodiment, there are the differences de- 
scribed below for sets of entry-PGC information which 
correspond to title numbers. 

[0091] In the present embodiment, titles recorded on 
an optical disc are made up of titles which the developer 
has had recorded in a sequential order from the opening 
scene to the ending scene (called 'sequential titles', see 
species (1) in Fig. 1), multi-story titles which dynamically 
change in accordance with the user operations which 
are performed during reproduction (see species (6) in 
Fig. 1 ), and quiz-style titles where the same scenes can 
be shown several times or rearranged into random order 
(see species (2) in Fig. 1). 

[0092] The Entry-PGC information for a sequential ti- 
tle, of which is PGC information #1 is an example, indi- 
cates all of the VOBs from the opening scene to the end- 
ing scene. This is to say, the linked construction of VOBs 
is sequential. The VOB position information in such a 
set of Entry-PGC information contains all of the scenes, 
so that the VOB used in the reproduction of a play, for 
example, can be indexed with chapter numbers (Act 
numbers), which allows the user during reproduction to 
specify a desired scene using such chapter numbers. 
Since the order of VOBs from the opening scene to the 
ending scene is decided, it is possible by counting the 
sets of VOB position information using the Entry-PGC 
information to have a reproduction present time dis- 



played along with a present chapter number on a panel 
provided on the disc reproduction apparatus. 
[0093] The Entry-PGC information for a multi-story ti- 
tle (such as PGC information #5) only indicates the VOB 

s for the opening scene, so that once the opening scene 
has been reproduced, the disc reproduction apparatus 
executes a conditional branch. This conditional branch 
is an instruction which indicates a switch to a branch 
destination set of PGC information in accordance with 

10 a user operation made during reproduction. By having 
the disc reproduction apparatus perform this kind of 
branch, a dynamic switch to a next scene is performed 
following the reproduction of the first scene. 
[0094] Multi-story titles are interactive titles for which 

15 emulated AV functions are prohibited. This is because 
interactive titles are titles which are reproduced in ac- 
cordance with user selections made using menus, so 
that it is necessary for all of the scenes which are not 
indicated by a user operation to be concealed. It is also 

20 technically difficult to assign consecutive numbers to the 
image data which is read for interactive titles. Here, if a 
producer attempts to establish a correspondence rela- 
tionship, the correspondence between chapter numbers 
and scenes, and between the reproduction time and 

25 scenes will become jumbled up, which will only confuse 
the viewer. 

[0095] The Entry-PGC information in a quiz-type title 
(such as PGC information#3), indicates all of the VOBs 
from the opening scene to the ending scene in the same 

30 way as with a sequential title, although the Entry-PGC 
information further contains an indication that the image 
scenes will be selected and reproduced in a random or- 
der, so that the order of VOBs indicated by this set of 
PGC information is kept secret from the user. In order 

35 to prevent the user from finding out this the image con- 
tent and order of image scenes by activating a chapter 
search or time search, the activation of emulated AV 
functions is prohibited. 

[0096] In Fig 8, 'VTS time search map #1-#12" is in- 

40 formation which shows by how many seconds the re- 
production time display is updated when the optical pick- 
up is advanced by a given amount during a scanning of 
the optical disc by the optical pickup based on any of 
the sets of PGC information. Accordingly, the time 

45 search map is composed of a group of time updating 
points which will be passed by the optical pickup when 
scanning the optical disc. This group of time updating 
points is a group of addresses which are at intervals on 
the optical disc that correspond to time resolution. Here, 

50 time resolution refers to the notch width which is used 
for reproduction time display, so that if, for example, this 
is one second, the time search map is composed so that 
time updating points are arranged at intervals of two VO- 
BU. If this notch width is three seconds, the time search 

55 map is composed so that time updating points are ar- 
ranged at intervals of six VOBU, since each VOBU cor- 
responds to a reproduction time of around 0.5 seconds. 
Here, VTS time search maps #1 -#1 2 shown in Fig. 8 are 
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all composed for PGC information #1 , since out of the 
sets of PGC information #1-#6 in Fig. 9, a feedback func- 
tion is only possible for PGC information #1 that is set 
as the Entry-PGC of the sequential title. 

(1.1.1.2.1) Video Title Set Management Information- 
PGC information 

[0097] The following is an explanation of the data con- 
struction and the detailed content of the PGC informa- 
tion #1, #2, #3 ... #6 in the PGC management informa- 
tion table. Here, Fig. 1 0A shows an example of the PGC 
information management table. As shown in this figure, 
PGC information #1 , #2, #3 #6 have a common as- 
pect in that they are all generated with the data format 
shown in Fig. 1 0B as a template, although they each 
differ in content. 

[0098] The VOB position information table uses se- 
quences of VOB position information to indicate to the 
disc reproduction apparatus what VOBs should be read 
in what order for the present set of PGC information. 
Each set of VOB position information shows to the disc 
reproduction apparatus the storage position of each 
VOB on the optical disc, so that the disc reproduction 
apparatus can have the optical pickup scan that storage 
position. As shown in Fig. 1 0C, each set of VOB position 
information in the present embodiment is expressed us- 
ing as a 'VOB reproduction time", a 'VOB offset", and 
a "No. of blocks in VOB". When reading a VOB, the disc 
reproduction apparatus uses the offset numbers includ- 
ed in the VOB position information and calculates the 
logical block number of the logical blocks in which the 
VOB is stored, before having the optical pickup scan on- 
ly the number of logical blocks indicated by the "No. of 
blocks" on the track of the optical disc. 
[0099] The PGC link information is information which 
shows what reproduction route continues after the 
present logical block, and stores link destination infor- 
mation which shows what set of PGC information should 
be next read into the buffer. When the reproduction ac- 
cording to one set of PGC information is completed by 
the disc reproduction apparatus, the next set of PGC 
information is determined in accordance with the "PGC 
link information", and this next set of PGC information 
is read from the disc and overwritten into the buffer. In 
this way, the PGC information is updated and reproduc- 
tion control can continue in accordance with the repro- 
duction route indicated by this updated set of PGC in- 
formation. Here, for the example shown in Fig. 10A, only 
PGC information #2 includes a branch destination (PGC 
information #13), with the PGC link information of the 
other sets of PGC information being set at "NULL". This 
means that only PGC information #2 has a fixed link des- 
tination. 

[0100] The PG map is information which shows how 
VOBs to be reproduced by the present PGC information 
are grouped together into chapters, and has a data con- 
struction in the form of a table which shows the corre- 



spondence between the plurality of PG numbers indi- 
cated by the arrow a10, and the entry VOBs. Here, a 
PG (program) is a collection of the plurality of VOBs giv- 
en in reproduction order by the present PGC information 

5 which are grouped together in a single chapter, with an 
entry VOB being a VOB positioned at the start of a PG. 
[0101] As one example, PGC information #10 sets a 
reproduction order to nine VOBs which are numbered 
VOB#1, #2, #3, #4 #9, with VOB#1 being set as the 

to entry VOB for chapter number PG1, VOB#3 being set 
as the entry VOB for chapter number PG2, and VOB#6 
being set as the entry VOB for chapter number PG3. By 
doing so, VOB#1 and #2 are grouped together into 
chapter PG1, VOB#3 to #5 are grouped together into 

75 chapter PG2, and VOB#6 to #9 are grouped together 
into chapter PG3. When a chapter number is directly in- 
putted into the disc reproduction apparatus via a remote 
controller or a control panel, the PG number for the in- 
dicated chapter number is found, and retrieval is com- 

20 menced starting from the Entry VOB of the correspond- 
ing PG number. 

[0102] For the example shown in Fig. 10A, an entry 
VOB for a chapter number are only written in PGC in- 
formation #1, with "NULL" being written into PGC infor- 
ms mation #2, #3, #4, #5 and #6. This is because of the 
premise that the search operations using chapter num- 
bers are performed using only PGC information #1 . 
[0103] The PGC standard information is made up of 
the number of repetitions, which shows the number of 
30 times the sequence of VOBs written in the VOB position 
information is repeatedly retrieved, and a flag which 
shows whether the VOBs are randomly selected during 
this repetitive retrieval. 

[0104] For the example shown in Fig. 10A, "5Loop 
35 Random" and "3Loop Random" are written in PGC in- 
formation #3 and PGC information #4, respectively, with 
"NULL" having been written in the other sets of PGC 
information. Here, "Random" is attribute information 
which is an indication for random retrieval. If the stand- 
40 ard information is set as described above, the retrieval 
of the VOBs indicated by the VOB position information 
of PGC#3 is performed five times, with the VOB to be 
retrieved in these five repetitions being randomly select- 
ed. 

45 [0105] The PGC command table stores various kinds 
of commands which include conditional branch com- 
mands which are added to the "VOB position informa- 
tion table". By executing the commands which are writ- 
ten here before and after the retrieval of VOBs based 

50 on the VOB position information table, the disc repro- 
duction apparatus can perform a more dynamic switch- 
ing of reproduction routes. 

[0106] The conditional branch commands shown in 
the present figure are expressed as comparisons to see 
55 whether the values of general registers and immediate 
values are equal or higher/lower, with the branch desti- 
nations being expressed as PGC numbers. Here, gen- 
eral registers are registers for storing values in accord- 
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ance with operations made by the user during reproduc- 
tion, and are used to inform the disc reproduction appa- 
ratus of user operations which have been made using 
a remote controller or a control panel. 
[0107] For the example shown in Fig. 10A, a PGC 
command table has been written into PGC information 
#5 and PGC information #6, while the word "NULL" has 
been written into each of PGC information #1 to #4. This 
shows that for PGC information #5 and #6, determina- 
tion of a branch destination is based on commands. 
[0108] The PGC command table of PGC information 
#5 stores "CmpRegLink R1, 3, "=", PGC#15" and "Cm- 
pRegLink R1 ,4,"=", PGC#1 6°. The former of these com- 
mands shows that the PGC information #15 is selected 
as a branch destination when the stored value of the 
general register R1 inside the disc reproduction appa- 
ratus is equal to "3". In the same way, the latter of the 
commands shows that the PGC information #16 is se- 
lected as the branch destination when the stored value 
of the general register R1 inside the disc reproduction 
apparatus is equal to "4". 

[0109] The PGC command table of PGC information 
#6 stores "Title Play Title#5" which indicates that the title 
of title number #5 is the branch destination of PGC in- 
formation #6. 

(1.1.2) Logical Construction-Video Manager 

[0110] The Video Manager is made up of VTS internal 
title search pointers, video objects, and sets of PGC in- 
formation, with it being possible for its data construction 
to be standardized to that of the Video Title Set (although 
it should be obvious that it is far more simplified than 
that of the Video Title Set). The difference between the 
VOBs for the Video Manager and the VOBs for the Video 
Title Set lies in the fact that the Video Manager is used 
exclusively for reproducing the volume menu. Here, the 
expression "volume menu" refers to a menu in which all 
of the titles stored on the optical disc are recorded, so 
that when the volume menu is displayed, the user can 
select one of the titles. When an optical disc is loaded 
into the disc reproduction apparatus, this volume menu 
is displayed on the screen immediately after the optical 
pickup has moved from the volume management area 
to the file area. 

[0111] Since the Video Manager is only used for the 
volume menu, there are the following two differences 
between the Video Manager and the video Title Set. 
Firstly, while the VOBs in the Video Title Set include vid- 
eo data for actual footage, sub-picture data and audio 
data, the VOBs in the Video Manager only contain a vid- 
eo pack, a sub-picture pack and a management infor- 
mation pack for a background image for a menu. Sec- 
ondly, the branch destinations of the branch commands 
in the PGC information and the management informa- 
tion of the Video Title Set, with certain exceptions, do 
not exceed the range of the Video Title Set, while the 
branch commands in the Video Manager have branch 



addresses for titles in a variety of Video Title Sets on the 
optical disc, so that they can cross over between Video 
Title Sets. 

[011 2] The most significant characteristic of the Video 
5 Manager is that it is loaded into a memory provided in 
the disc reproduction apparatus for the duration that the 
optical disc is loaded in the disc reproduction apparatus. 
By having the Video Manager stored in memory in this 
way, the disc reproduction apparatus can refer to the 
10 content of the Video Manager without performing a disc 
access operation. 

[011 3] Fig. 1 1 shows the data construction of the Vid- 
eo Manager. As shown in this figure, the Video Manager 
is composed of "VOBs for menu", "menu PGC informa- 

15 tion", and a "VM internal title search pointer table". 
[0114] The "VOBs for menu" are VOBs which are spe- 
cially used for the volume menu. As their name sug- 
gests, they include the sub-picture pack for displaying 
the volume menu and the management information 

20 pack for performing reproduction control in accordance 
with cursor operations and confirmation operations. The 
display image for a volume menu is shown in Fig. 12. 
The VOB for the volume menu includes a sub-picture 
pack in which character strings showing the titles have 

25 been subjected to run-length encoding, the titles being 
■Action movie A: General release version", "Action mov- 
ie A: Digest 8 , "Action movie A: Profile Quiz", "Action 
movie A: TV broadcast version", "Action movie A: Multi- 
story version", and "Action movie A. Multimedia book". 

30 The user selects one of these title name character 
strings and performs a confirmation operation to indi- 
cate the title to be reproduced. Here, the management 
information pack in the same VOB includes a same 
number of sets of item information as there are titles, as 

35 shown in Fig. 13. These sets of item information store 
a "Title Play" command which indicates a branch to each 
title number and a "palette conversion range" which 
shows the area on the display whose color will change 
when the corresponding item is in the selection condi- 

40 tion. 

[011 5] The set of "menu PGC information" (shown as 
PGC information for Menu in the drawings) is a set of 
PGC information which is exclusively used for the vol- 
ume menu, and stores the recording position of the cor- 

45 responding menu VOB so that the menu VOB can be 
read when the optical disc is loaded into the disc repro- 
duction apparatus. This set of PGC information is read 
by the disc reproduction apparatus immediately after the 
disc has been loaded in the disc reproduction apparatus 

50 and the optical pickup has moved from the volume man- 
agement area to the file area, and is used to guide the 
optical pickup so as to read the menu VOB. In this way, 
the volume menu can be displayed on the screen. 
[0116] The VM internal title search pointer table is 

55 made up of a plurality of VM internal title search pointers 
#1 .... #99 which each correspond to a title number. An 
example of this table is shown in Fig. 14. In this figure, 
the VM internal title search pointer #1 corresponds to 
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title number 1 , with VM internal title search pointers #2 
and #3 respectively corresponding to title numbers 2 
and 3. 

[0117] VM internal title search pointer #1 includes a 
pairing of a Video Title Set number and a VTS internal 
title number, in addition to a "title playback type". Here, 
a title playback type - is information for immediately in- 
forming the disc reproduction apparatus, when a selec- 
tion has been made from the volume menu, of the clas- 
sification of the corresponding title in the VM title search 
pointer table. 

[0118] Here, the disc reproduction apparatus is in- 
formed of the species type into which the selected title 
has been classified immediately after the title is selected 
from the volume menu : since it is too late to have such 
classification established after reproduction of the title 
has started. This is necessary in order to have the disc 
reproduction apparatus perform a certain process in a 
very short period of time. This process is the recognition 
by the disc reproduction apparatus of whether emulated 
AV functions are possible. This recognition needs to be 
performed in such a short time since it is necessary to 
have present reproduction time "00:00:00" and chapter 
number "00" displayed on the panel provided on the disc 
reproduction apparatus immediately after the user has 
loaded the optical disc into the disc reproduction appa- 
ratus and has performed a title selection operation. This 
is also necessary since there is the possibility of the user 
attempting to perform a chapter search operation and 
time search operation immediately after performing the 
title selection operation. 

[0119] If, on the other hand, the recognition of whether 
to perform emulated AV functions takes is too slow, it 
will not be completed within the short period of time de- 
scribed above, so that the display of the present repro- 
duction time "00:00:00" and the chapter number "00" will 
not be made in time for the start of reproduction, or the 
disc reproduction apparatus will not be able to respond 
to chapter search operations and time search opera- 
tions made for a title immediately after title selection. 
[0120] Here, in order to determine whether emulated 
AV functions are possible for a title, it is necessary to 
recognize the classification to which the selected title 
belongs. The recognition of this classification is made 
by determining the "number of sets of route information", 
the "presence of loops", and the "presence of automatic 
branches', which is performed by judging whether there 
is any link destination PGC information in the link PGC 
information, whether there is any conditional branch in- 
formation in the PGC command table, and whether 
there are any loop attributes in the PGC standard infor- 
mation. However, since the sets of PGC information are 
distributed within the Video Title Set management infor- 
mation of each Video Title Set, it is necessary for the 
disc reproduction apparatus in making this judgment to 
write into memory the management information of the 
Video Title Set which stores the title that has been se- 
lected by the user. If such access to the Video Title Set 



is necessary, then the display of the present reproduc- 
tion time "00:00:00" and the title search number "00" will 
be delayed by the time taken by this access. 
[0121] Also, to properly determine the "presence of 

5 branches", it is necessary to check that no branch com- 
mands are present in any of the PCI packets in the large 
number of management information packs which com- 
pose one VOB. However, since the size of each VOB is 
in the region of several megabytes, it is extremely diffi- 

io cult to perform this checking of management information 
packs in a very short period of time. 
[0122] In view of these problems, a "title playback 
type" which classifies each title into one of the groups 
is provided beforehand in the VM internal title search 

15 pointer table, so that the disc reproduction apparatus 
can be informed, as soon as a title is selected, of the 
group to which the selected title belongs. 
[0123] The title playback type includes a plurality of 
flags for showing the format of the various titles. The 

20 reference numerals a 141 , a142, and a143 shown in the 
figures indicate the "sequential single PGC identification 
flag", the "no branch flag" and the "no branch between 
titles" flag, with these flags being set at "On" or "Off" to 
indicate the format of each title. 

25 [0124] When the "single sequential PGC identifica- 
tion" flag is "On", the title selected by the user is ex- 
pressed by only one set of PGC information which indi- 
cates all of the VOBs from the opening scene to the end- 
ing scene. When it is "Off", the VOBs from the opening 

30 scene to the ending scene are expressed by several 
sets of PGC information or loop information indicating 
that the set of VOBs are repeatedly read a number of 
times is included in the PGC standard information. For 
the example shown in Fig. 14, the "sequential single 

35 PGC identification" flag is only "On" for the VM internal 
title search pointer #1 , with the "Off" state of the "se- 
quential single PGC identification" flag for the VM inter- 
nal title search pointers #2 and #3 showing that out of 
the title names displayed in the list in the volume menu, 

40 only the "Action movie A: General release version" of 
title number 1 is expressed by one set of PGC informa- 
tion indicating all of the VOBs from the opening scene 
to the ending scene. 

[0125] When the "no branch" flag is "On", this shows 
45 that there are absolutely no branch commands for 
branching to another set of PGC information in either 
the PGC command field of the PGCs included in the title, 
or in any of the hundreds or thousands of management 
information packs in the VOBs of several megabytes in 
50 length which are indicated in the retrieval order shown 
in the sets of PGC information for the title. For the ex- 
ample shown in Fig. 14, the "no branch" flag is "Off" for 
VM internal title search pointers #2 to #9, while the "no 
branch" flag is "On" for VM internal title search pointer 
55 #1. This arises since for the case of video title "Action 
movie A: General release version" corresponding to VM 
internal title search pointer #1, PGC information #1, 
which is the Entry-PGC information for Video Title Set 
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V1 , does not contain any branch commands in its PGC 
command field or link information, and none of the 
VOBS whose retrieval is specified by the VOB position 
information include branch commands. 
[0126] For VM internal title search pointer #5, on the 
other hand, the "no branch" flag is "Off", since the video 
title "Action movie A: multi-story version" corresponding 
to VM internal title search pointer #5 has Entry-PGC in- 
formation, PGC information #5, in Video Title Set V1 
which includes a conditional branch command whose 
execution depends on the stored value of register R1 . 
[0127] It should be noted here that while the present 
description deals with the case when one flag is used to 
indicate the presence (or not) of branches, a plurality of 
flags which correspond to different kinds of branches 
may be used. Here, these "different kinds of branches" 
refers to branches which are performed in response to 
confirmation operations by the user and to branches 
which are automatically performed regardless of such 
confirmation operations. The former kind of branches 
are called "manual branches", and the latter kind are 
called "automatic branches". If this is the case, titles for 
which there are absolutely no conditional branch com- 
mands (which indicate a branch to another set of PGC 
information in accordance with a confirmation operation 
for an item) in the PGC command field of the PGC in- 
formation or in the very many management information 
packs in the VOBs in the retrieval order given in the PGC 
information have a "no manual branch" flag set at "On". 
[0128] In the same way, titles for which there are ab- 
solutely no automatic branch commands (which indicate 
an automatic branch to another set of PGC information) 
in the PGC command field of the PGC information or in 
the very many management information packs in the 
VOBs in the retrieval order given in the PGC information 
have a "no automatic branch" flag set at "On". 
[01 29] By creating the above distinction using the "no 
manual branch" flag and the "no automatic branch" flag, 
the route construction of titles can be more described 
more precisely. 

[01 30] The "no branch between titles" flag is a flag for 
showing whether any branches to another title occur 
during the reproduction of a title, aside from when a title 
number is selected. More specifically, the "no branch be- 
tween titles" flag guarantees that the command fields in 
the items of the management information packs and the 
command fields in PGC information definitely do not 
contain any branch instructions which branch to another 
title. 

(2.1) Outline of the Disc Reproduction Device 

[0131] The following is an explanation of the disc re- 
production apparatus of the present invention. In gen- 
eral, disc reproduction apparatuses can be classified in- 
to two types which are low-cost players, which are 
equipped with low capacity memories and whose 
processing speed is slow, and professional players, 



which are equipped with large memories and whose 
processing speed is on a par with specialized equip- 
ment. In this embodiment, an example of a low-cost 
player is described. A perspective drawing in of this low- 
5 cost player (hereinafter referred to as DVD player 1), a 
television monitor 2, and a remoter controller 91 is 
shown in Fig. 1 5. 

[0132] DVD player 1 has an opening in the front of its 
case and has a drive mechanism where a disc is insert- 
to ed provided inside this opening. 

[0133] A remote control receiving unit 92, which in- 
cludes detecting elements for detecting the infra-red sig- 
nals emitted by the remote controller 91 , is provided on 
the front of the DVD player 1 , so that when the user 
75 makes an operation with the remote controller 91 in his/ 
her hand, the remote control receiving unit 92 generates 
an interrupt signal which indicates the inputted key. 
[0134] A video output terminal and an audio output 
terminal are provided on the back of the DVD player 1, 
20 so that when these terminals are connected to a stand- 
ard large-screen (33-or 35-inch) television using AV 
leads, a video signal read from a DVD can be enjoyed 
by the user. As can be understood from the above de- 
scription, the DVD player 1 in the present embodiment 
25 is not connected to a personal computer, and is instead 
a standard domestic appliance which is to be used with 
a television as a monitor. 

[0135] The remote controller 91 is used for receiving 
user operations. An example of the key arrangement on 

30 the remote controller 91 is shown in Fig. 16. Here, the 
ten key 911 is used in combination with the other keys 
for numerical input. The cursor keys 912 arranged in a 
cross area used for changing the selected item. The 
"ENTER" key is used for performing the confirmation of 

35 selections. To make a search indication, the "CHAP- 
TER" or "TIME" keys is pressed, the numerical input be- 
comes possible and a numerical input made using the 
ten key 911 is displayed on the display unit 913. If the 
user presses the "CHAPTER" or "TIME" key again, a 

40 time or chapter search is performed in accordance with 
the user indication. The "TITLE PROGRAM" key and 
"PROGRAM" key are also provided for indicating pro- 
gram reproduction, with a pressing of these keys also 
making numerical input possible, so that if a number 

45 showing the reproduction order is inputted using the ten 
key and a same program key is pressed, the reproduc- 
tion command is confirmed. Using the "TITLE PRO- 
GRAM" key, the user can indicate programmed repro- 
duction for a title, while the "PROGRAM" key is used to 

so indicate programmed reproduction for a chapter. As one 
example, if the user presses the "TITLE PROGRAM - 
key and the reproduction order "3", "4", "2" using the ten 
key, title number "3", title number "4", and title number 
"2" are reproduced in that order. 

55 
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(2.2) Construction Elements of the Disc Reproduction 
Device 

[0136] Fig. 15 is a block diagram showing the con- 
struction of the DVD player used in the present embod- 
iment. The DVD player includes a drive mechanism 16, 
an optical pickup, a mechanism control unit 83, a signal 
processing unit 84, an AV decoding unit 85, a remote 
control receiving unit 92, and a system control unit 93. 
AV decoding unit 85 comprises a signal separating unit 
86, a video decoder 87, a sub-picture decoder 88, audio 
decoder 89, a state display unit 209, and a picture mix- 
ing unit 90. 

[0137] The remote control receiving unit 92 receives 
a key signal which is infra-red transmitted when in a key 
on the remote controller 91 is pressed, and generates 
in interrupt signal showing the pressed key to notify the 
system control unit 93 of the pressed key as 'reception 
instruction". Here, the kinds of reception instructions 
which can be used to notify the system control unit 93 
include start reproduction instructions, stop reproduc- 
tion instructions, button selection instructions, button 
confirmation instructions, chapter search instructions 
for an indicated chapter number, time search instruc- 
tions for an indicated time, chapter program instructions 
including a reproduction order indication for chapters, 
and title program instructions including a reproduction 
order indication for titles. 

[0138] The state display unit 209 is a display unit 
which is composed of a liquid crystal panel, or the like, 
that is provided on the front of the DVD player 1 . The 
state display unit 209 controls the liquid crystal display 
in accordance with the indications from the system con- 
trol unit 93, so as to display the title number of the title 
being reproduced, the chapter number, and the present 
reproduction time. On receiving a display invalidating 
signal from the system control unit 93, the state display 
unit 209 terminates the display of title number, chapter 
number and reproduction time. Here, it should be also 
noted that it is also possible for the state display unit 209 
to be constructed to display only one of title number, 
chapter number, and reproduction time. 
[01 39] The drive mechanism 1 6 is comprises a platter 
on which an optical disc is placed and spindle motor 81 
for rotating the inserted optical disc. The platter can be 
moved in and out of the DVD player by means of an 
eject mechanism which is not shown in the drawing. The 
user places an optical disc on the platter when it has 
been projected forward outside the DVD player. After 
this, the platter is moved back into the DVD player so 
as to load the optical disc. 

[0140] The mechanism control unit 83 controls the 
spindle motor 81 for rotating the disc and the mecha- 
nism made up of the optical pickup for reading the signal 
from the disc and actuator 82 of the optical pickup. Spe- 
cifically, the mechanism control unit 83 adjusts the motor 
speed according to a track position specified by system 
control unit 93. At the same time, it moves the optical 



pickup by controlling the actuator 82 of the pickup and, 
having detected a correct track by servo control, waits 
for a desired physical sector before reading signals con- 
tinuously starting from desired position. 
s [0141] The signal processing unit 84 converts the sig- 
nals read using the optical pickup into a sequence of 
digital data while performing various processes such as 
amplification, waveform shaping, conversion to binary, 
demodulation, and error correction. It then stores the 
processed data in a buffer memory inside the system 
control unit 93 in logical block units. 
[01 42] The AV decoding unit 85 applies certain proc- 
esses to the digital data inputted as VOBs and converts 
them into the video signals and audio signals. 
[0143] The signal separating unit 86 receives the dig- 
ital data transferred from the buffer memory in units of 
logical blocks (packets), and classifies the data into 
packs of management information data, video data, 
sub-picture data, or audio data by identifying the stream 
ID and sub-stream ID of each packet. The signal sepa- 
rating unit 86 outputs video data to the video decoder 
87, audio data to the audio data decoder 89, and sub- 
picture data to the sub-picture decoder 88. The signal 
separating unit 86 also outputs management informa- 
tion packs to the system control unit 93. When such data 
is outputted, the system control unit 93 indicates num- 
bers to the signal separating unit 86, with, as shown in 
Fig. 6, these number indicating one set of audio data (A, 
B, or C) and one set of sub-picture data (A or B). On 
receiving these indications from the system control unit 
93, the signal separating unit 86 outputs only the data 
on the specified channels to the audio decoder 89 and 
the sub-picture decoder 89. The data on the other chan- 
nels is discarded. 

(2.2.1) Disc Reproduction Device... Construction of 
Signal Separating Unit 86 

[0144] Fig. 18 is a block diagram showing the con- 
struction of the signal separating unit 86. As shown in 
the drawing, the signal separating unit 86 comprises an 
MPEG decoder 1 20, a sub-picture/audio separating unit 
121, a sub-picture selecting unit 122, and an audio se- 
lecting unit 1 23. 

[01 45] The MPEG decoder 1 20 determines the types 
of packs transferred from the buffer memory by check- 
ing the stream I Ds and outputting the packets as follows. 
If the stream ID is "1110 0000°, the MPEG decoder 120 
outputs the packet to the video decoder 87. If the stream 
ID is "1 01 1 1 1 01 the MPEG decoder outputs the packet 
to the sub-picture/audio separating unit 121. Alterna- 
tively, if the stream I D is "1 01 1 1 1 1 1 the MPEG decoder 
120 outputs the packet to the system control unit 93. 
[0146] The sub-picture/audio separating unit 121 out- 
puts the packets input from the MPEG decoder 1 20 to 
the sub-picture selecting unit 122 if their sub-stream ID 
is '001* **** or to the audio selecting unit 123 if their 
sub-stream ID is "1010 0***". As a result, each set of 
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sub-picture data and audio data is appropriately output 
to either the sub-picture selecting unit 122 or the audio 
selecting unit 123. 

[01 47] The sub-picture selecting unit 1 22 outputs the 
sub-picture data on the channel number specified by the 
system control unit 93 to the sub-picture decoder 88 and 
discards the rest of the sub-picture data. If, as in the 
example of Fig. 6, sub-picture materials for channels A 
and B are respectively English and French subtitles, 
then a specification of channel A by the system control 
unit 93 will result in the sub-picture selecting unit 122 
outputting the sub-picture data on channel A to sub-pic- 
ture decoder 88, with the sub-picture data on channel B 
being discarded. As a result, the sub-picture decoder 88 
decodes only the English subtitles. 
[0148] The audio selecting unit 1 23 outputs the audio 
data on the channel number specified by system control 
unit 93 to the audio decoder 89 and discards the rest of 
the audio data. If, for the example shown in Fig. 6, the 
audio material on channels A, B, and C are English, 
French, and Japanese soundtracks, then a specification 
of channel A by the system control unit 93 will result in 
the audio selecting unit 123 outputting the audio data 
on channel A to the audio decoder 89, with audio pack- 
ets B and C being discarded. As a result, the audio de- 
coder 89 decodes only the English soundtrack, 
[0149] The video decoder 87 decodes and decom- 
presses the video data sent from the signal separating 
unit 86, before outputting the data to the picture mixing 
unit 90 as a digital video signal. 

[0150] The sub-picture decoder 88 decodes and de- 
compresses the sub-picture data sent from the signal 
separating unit 86 if the sub-picture data is image data 
compressed with run-length compression, and outputs 
the sub-picture data to the picture mixing unit 90 in the 
same format as the video signals. Here, if the image da- 
ta is provided with a plurality of items and the user 
moves the cursor between these items, the system con- 
trol unit 93 instructs the sub-picture decoder 88 to 
change the color of the image data in question. Such 
color changing indications are outputted based on the 
item color information recorded in the Highlight informa- 
tion, so that the display of items can be changed to the 
selection color or the confirmation color. Here, move- 
ment of the cursor among these items is displayed to 
the user by changing the selection color and confirma- 
tion color. 

[0151] The description of the construction of the DVD 
player 1 continues with reference to Fig. 17. The audio 
decoder 89 decodes and extends the audio data sent 
from signal separating unit 86 before outputting digital 
audio signal. 

[0152] The picture mixing unit 90 outputs a video sig- 
nal after mixing the outputs from video decoder 87 and 
sub-picture decoder 88 according to the ratio specified 
by system controlling unit 93. This mixing ratio is deter- 
mined based on the contrast given in the item color in- 
formation in the Highlight Information, and can be 



changed for each GOP unit. The picture signals are con- 
verted to an NTSC (National Television System Com- 
mittee) video signal which is then inputted into the TV 
monitor 2. 

5 

(2.2.2) Disc Reproduction Device.. . Construction of 
System Control Unit 93 

[0153] The following is an explanation of the internal 

10 construction of the system control unit 93 which is 
shown in Fig. 19. As shown in the figure, the system 
control unit is made up of a remote control input inter- 
preting unit 71, a reproduction control unit 72, a button 
control unit 73, a command interpreting/executing unit 

75 74, a buffer memory 94, a system state management 
unit 750, and a valid function determining unit 760. 
[0154] The buffer memory 94 is used for storing the 
data which has been subjected to the various processes 
such as amplification, waveform shaping, conversion to 

20 binary, demodulation, and error correction. If the data 
written into the buffer memory 94 is Video Title Set man- 
agement information, it is written into another buffer 
which is not illustrated. On the other hand, if the data is 
a VOB, the system control unit 93 transfers the data one 

25 pack at a time to the signal separating unit 86. By when 
VOBs are transferred in this way, the management in- 
formation packs will be sent beck from the AV decoder 
unit 85. 

[01 55] The remote controller input interpreting unit 71 

30 interprets the remote control key data received by the 
remote control receiving unit 82. This interpreted remote 
control key data can be a start reproduction instruction, 
a stop reproduction instruction, button selection instruc- 
tion, a button confirmation instruction, a chapter search 

35 instruction for an indicated chapter number, a time 
search instruction for an indicated time, a chapter pro- 
gram instruction including a reproduction order indica- 
tion for chapters, or a title program instruction including 
a reproduction order indication for titles. Of these, button 

40 selection instructions and button confirmation instruc- 
tions are outputted to the button control unit 73, while 
start reproduction instructions, stop reproduction in- 
structions, chapter search instructions, time search in- 
structions, chapter program instructions, and title pro- 

45 gram instructions are outputted to the reproduction con- 
trol unit 72. 

[0156] The button control unit 73 stores the manage- 
ment information pack of the VOB which is being repro- 
duced which it receives from the AV decoder unit 85, 

50 and, when a button selection instruction and a button 
confirmation instruction are received from the remote 
controller input interpreting un it 7 1 , outputs a control sig- 
nal to the AV decoder unit 85 for changing the color of 
the sub-picture in a screen area assigned to the button 

55 to the confirmation color in accordance with the High- 
light information in the PCI packet of the stored man- 
agement information pack. Also, when a button confir- 
mation instruction is received, is sends the command 
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assigned to the selected button to the command inter- 
preting/executing unit 74. 

[0157] The command interpreting/executing unit 74 
interprets the command inputted from the button control 
unit 73 and, if there is a change of PGC information 
which changes the reproduction route, the command in- 
terpreting/ executing unit 74 outputs a reproduction con- 
trol instruction notifying reproduction control unit 72 of 
the new PGC information, as well as outputting a system 
state control instruction notifying the system state man- 
agement unit when there has been a change to the state 
parameters stored inside the system. 
[0158] The valid function determining unit 760 is 
made up of a route information flag storage unit 761 , a 
route information flag storage unit 762, and a permitted 
function table 763. 

[0159] The route information flag storage unit 761 
stores the "sequential single PGC identification' flag. 
[0160] The route information flag storage unit 762 
stores the "no branch" flag and the "no branch between 
titles" flag. 

[0161] The permitted function table 763 stores the 
necessary combinations of the set states of the flags in 
the route information flag storage unit 761 and the route 
information flag storage unit 762 for each of a chapter 
number display function, a reproduction time display 
function, a chapter number search function, a time 
search function, a chapter programming function, and a 
title programming function to be permitted. An example 
of this permitted function table is shown in Fig. 20. As 
shown in this figure, the chapter number display 
function , the reproduction time display function, the 
chapter number search function, the time search func- 
tion, and the chapter programming function are only per- 
mitted when both the "sequential single PGC identifica- 
tion" flag and the "no branch" flag are "On". In the same 
way, the title programming function is only permitted 
when the "sequential single PGC identification" flag and 
the "no branch between titles" flag are "On". 
[0162] The system state management unit 750 in- 
cludes a group of state registers 751 which is made up 
of all kinds of registers showing the present state of the 
disc reproduction apparatus, a video manager buffer 
752 into which the Video Manager is loaded, and a PGC 
information buffer 753 into which the PGC information 
which is presently being used is loaded. Here, the group 
of state registers 751 is made up of an audio channel 
register, a sub-picture register, a PGC number register, 
a program number register, an index number register, a 
chapter number register, and a reproduction elapsed 
time register. 

[0163] The audio channel register is used to store the 
audio channel number which is presently valid, with the 
sub-picture channel register storing the sub-picture 
channel number which is presently valid, with these 
numbers being outputted as a control signal to the AV 
decoder unit 85 to indicate the present audio channel 
and sub-picture channel. When reproduction is com- 



menced by the reproduction control unit 72, the title 
number of the title being reproduced is stored in the title 
number register. At the same time, the number of the 
Entry-PGC information for the chosen title is stored in 
s the PGC number register. Here also, when the repro- 
duction of VOBs n the reproduction order indicated by 
the PGC information determined by the reproduction 
control unit 72, the program number of the classification 
number of the VOB which is presently being reproduced 
is stored in the program number register. 
[0164] The chapter number register is used to store 
the chapter number, while the reproduction elapsed time 
register is used to store the elapsed reproduction time. 
The title number register stores the title number. While 
reproduction is being performed, the values stored by 
these registers are updated as is required. When such 
updating is performed, a control signal showing the up- 
dated value is outputted to the state display unit 209. 
[0165] Figs. 21 A-21 D and 22 A-22D are flowcharts for 
the processing of the system control unit 93. The oper- 
ation of DVD player will be explained below with refer- 
ence to these figures. 

[0166] When the user presses the eject button on 
DVD player 1 , the platter is moved outside of the cover. 
When a user places an optical disc on this platter, the 
platter is then moved back into the DVD player 1 to load 
the disc. As shown in step S121 of Fig. 21 A, the system 
control unit 93 is first waits for a disc to be inserted, and, 
on detecting that a disc has been loaded using an optical 
sensor or the like, controls the mechanism control unit 
83 and the signal processing unit 84 to perform rotation 
control with the optical pickup is positioned in the lead- 
in region. This operation continues until stabilized rota- 
tion has been achieved, at which point the optical pickup 
is moved outward from the lead-in region and reads the 
volume management area. Based on the information in 
this volume management area, the video manager is 
written into the video manager buffer 752 (step S122). 
The system control unit 93 also calculates the storage 
address of the PGC information for the volume menu, 
and writes the PGC information into the PGC informa- 
tion buffer (step S123). Since this PGC information is 
for the volume menu, it is stored in the buffer, so that the 
system control unit 93 can refer to its content and cal- 
culate the storage address of the VOBs to be repro- 
duced for the menu. Once the VOB to be reproduced is 
decided, the system control unit 93 outputs a control sig- 
nal to the mechanism control unit 83 and to the signal 
control unit 84 and has the determined VOBs read from 
the optical disc. As a result, a volume menu, such as 
that shown in Fig. 12, is displayed on the TV monitor 2 
(step S124). When this volume menu is displayed, the 
reproduction control unit 72 waits for the selection of a 
title number (step S125). 

[0167] Here, the user views the list of titles and con- 
firms a selection of his/her desired title number. The 
state display unit 209 is then made to display the select- 
ed title number (step SI 26), and the Highlight com- 
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mand, "PlayTitle", which is stored corresponding to the 
selected title number is read. Following this, in step 
S127 the VTS number #i and the VTS internal title 
number #j are read from the title search pointer #k cor- 
responding to the title number #k indicated by the oper- 
ands of the "PlayTitle" command. In step S128, the title 
playback type #k is read from the title search pointer #k 
corresponding to the selected title number #k. In step 
S129, it is judged whether the "sequential single PGC 
identification" flag is "On", and in step S130 it is judged 
whether the "no branch" flag is "On". These judgments 
are to confirm that title #k is a single sequential title, so 
that if either of the flags is "Off", a "No" judgment will be 
given and the processing will advance to step S135, 
where a "Chapter display and time display not possible" 
message is displayed together with the title number In 
this case, in step S132, the state display unit 209 is de- 
activated and the processing advances to step S133. 
Note here that the display in step S135 is merely a dis- 
play of information to the user, so that this step may be 
omitted. 

[0168] When both of the flags are judged as being 
"On" in steps S1 29 and S1 30, the processing advances 
to step S1 31 where the time display of the state display 
unit 209 is reset to "00:00:00" and the chapter display 
is reset to "00", with the processing then advancing to 
step S133. In step S133, the title number #j and the 
number of the Entry-PGC information number are read 
from the title search pointer of the video title set indicat- 
ed by the VTS number #i and are written into the group 
of state registers 751 . The route processing routine is 
then called in step S1 34 with the PGC information #k 
read in this way as the Entry-PGC information. 
[0169] Fig. 21 B is the flowchart for the route process- 
ing routine. In this figure, the "VOB pointer" indicates the 
VOB to be read out of the VOB position information in 
the PGC information stored in the PGC information buff- 
er 753, while the "block pointer" indicates the logical 
block which is presently being read in the VOB indicated 
by the VOB pointer. In step SI 41, the VOB pointer is 
initialized, which is to say set to the first VOB in the VOB 
position information table of the PGC information #k. In 
step S1 42, the block pointer is initialized, which is to say 
set at the first logical block in VOB#i indicated by the 
VOB pointer. Next, in step S143, a check is performed 
to see whether an event has been caused by a user op- 
eration, and if not, in step S144, the mechanism control 
unit and the signal processing unit are activated to read 
the logical block indicated by the block pointer. Here, 
since each VOB is made up of a plurality of VOB units 
which each have a management information pack at the 
front, a management information pack is read first by 
the signal processing unit 84. The signal processing unit 
subjects the signal read by the optical pickup to the va- 
riety of processes described above, and the processed 
data is stored in logical block units in the buffer memory 
inside the system control unit 93. The signal separating 
unit 86 receives the packs transmitted from the buffer 



memory and refers to the stream ID and substream ID 
in the header of each pack to detect whether each pack 
is a management information pack. Here, detected 
management information packs are outputted to the 
s system control unit 93. 

[01 70] The reproduction control unit 72 sets the trans- 
fer rate and buffer size included in each management 
information pack and prepares for the decoding of the 
video pack, audio pack, and sub-picture pack which fol- 
io low the management information pack in question. 
[0171] Next, in step S145, the reproduction control 
unit 72 judges whether the block pointer is indicating the 
final logical block in VOB#i, and if not, the processing 
advances to step S146 where the variable j is increment- 
's ed by one and to step S147 where the block pointer is 
updated to the jth logical block in VOB#i. After this, the 
processing advances to step S148 in Fig. 21 C. 
[0172] In step S148 in Fig. 21 C, a judgment as to 
whether the pack read according to the indication of the 
^0 block pointer is a management information pack and 
whether the DSI packet included in this management 
information pack is one second long. This is performed 
since it is necessary to update the time display on the 
state display unit 209 in synchronization with the reading 
25 of management information packs which are provided 
at the front of 0.5 second-long VOB units. Here, if the 
reading of a VOB has just begun, the display of the state 
display unit 209 will not be updated, while when the 
reading has progressed and a DSI packet which is one 
30 second long has been read, the time display of the state 
display unit will be advanced by one second. 
[0173] By repeating the processes in steps S143 to 
S147 the time display can be updated, with the video, 
audio, and sub-picture packs which compose the VOB 
35 being successively read. The signal read from the disc 
is processed by the signal processing unit 84 and is 
stored in logical block units in the buffer memory of the 
system control unit 93. Packs are then transmitted from 
the buffer memory to the signal separating unit 86 and 
^0 the stream ID and substream ID in the header of each 
pack is judged. 

[0174] For video packs, the MPEG decoder 120 judg- 
es whether the stream ID is "1 1 1 0 0000" and outputs the 
packs to the video decoder 87. The video decoder 87 
45 decodes the packs according to MPEG methods and 
having waited an appropriate time according to the SCR 
and PTS, outputs the decoded image signal to the pic- 
ture mixing unit 90. 

[01 75] For sub-picture packs, the MPEG decoder 1 20 
50 judges whether the stream ID is "1011 1101" and wheth- 
er the first three bits of the substream ID are "001 ", and 
outputs the packs to the sub-picture decoder 88. The 
sub-picture decoder 88 decodes the packs according to 
run-length decoding and having waited an appropriate 
55 time according to the SCR and PTS, outputs the decod- 
ed image signal to the picture mixing unit 90. 
[0176] The outputs of the video decoder 87 and the 
sub-picture decoder 88 are mixed by the picture mixing 
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unit 90 according to the mixing ratio specified by the sys- 
tem control unit 93. This mixed image signal is then con- 
verted to an analog signal and is outputted to the TV 
monitor 2. 

[0177] As a result of the repetition of the above proc- 
ess, the block pointer ends up indicating the final logical 
block in the current VOB, so that the judgment "Yes* is 
given in step S1 45 and the processing advances to step 
S151. In step S151, it is determined whether the VOB 
pointer is indicating the final VOB in the VOB position 
information table for PGC information #k, and if not, the 
processing advances to step S1 52 where the variable i 
is incremented, and then to step S153 where the VOB 
position information is advanced to the next VOB in the 
VOB position information in PGC information #k. Fol- 
lowing this, the processing moves to step S154 in Fig. 
21D. 

[0178] It should be noted here that when the VOB 
pointer is advanced to the next VOB, there is the possi- 
bility that the VOB newly indicated by the VOB pointer 
is the Entry-VOB for a program. A judgment to see 
whether this is the case is performed by the reproduction 
control unit 72 in step S154, with the judgment "Yes" 
resulting in the processing advancing to step S155 in 
Fig. 21 D, where the chapter display by the state display 
unit 209 is advanced by one before the processing re- 
turns to step S142. Following this, the processing in 
steps S142-S147 is performed for the newly indicated 
VOB. 

[0179] When it is judged in step S151 that the VOB 
pointer is indicating the final VOB in the VOB position 
information, this means that the present reproduction 
route has been completed. At this point, a check is per- 
formed to see if there is a post-processing command in 
the PGC information stored in the PGC information buff- 
er 753. If there is, the branch destination PGC informa- 
tion #k is determined according to this post-processing 
command, or if not, the branch destination PGC infor- 
mation #k is determined according to the PGC link in- 
formation, before the route processing routine is recur- 
rently called in step S158. 

Processing of reproduction control unit 72 for a chapter 
search 

[0180] The following explanation deals with the case 
when the user makes a chapter search operation while 
reproduction is being performed as described above. In 
this case, the judgment "Yes" is given in step S143 and 
the processing advances to step S161 in Fig. 22A. In 
steps 161, a judgment is made as to whether the chap- 
ter search key was pressed, in which case the process- 
ing advances to step S162. In steps S162, S163, judg- 
ments are made to see whether the "sequential single 
PGC identification" flag and the "no branch" flag are 
"On", and, if either of these flags is "Off", the processing 
advances to step S169 where the message "Chapter 
search function not available due to interactive repro- 



duction" is displayed, before returning to step S 144. As 
mentioned before, such display is not essential to the 
operation, and so may be omitted. 
[0181] When both flags are "On", in step S164 the 

5 system waits for an input from the ten key 911. If the 
user presses the "8" key on the remote controller 91 , the 
result "Yes" is given in step S164, and, in step S165, the 
inputted ten key code "8" is converted in program 
number "8 n . This program number "8" is then converted 

io into an Entry VOB number #s, and in step S1 67 the con- 
verted Entry VOB number #s is set in the VOB pointer. 
In step S1 68, the first address in the Entry VOB number 
#s is set in the block pointer. After the pointers have 
been set in this way, the processing returns to step 

15 S144, where the indicated logical block is read by the 
mechanism control unit and signal processing unit as 
before. 

Processing of reproduction control unit 72 for a time 
20 search 

[0182] The following explanation deals with the case 
when the user makes a time search operation while re- 
production is being performed as described above. In 

25 this case, the judgment "Yes" is given in step S143 and 
the processing advances to step S161 in Fig. 22A. In 
step S161 , a judgment is made as to whether the chap- 
ter search key was pressed, which is not the case, so 
that the processing advances to step S171. In step 

30 S1 71 , a judgment is made as to whether the time search 
key has been pressed, and, since this is the case, the 
processing advances to step S172. In steps S172, 
S1 73, judgments are made to see whether the "sequen- 
tial single PGC identification" flag and the "no branch" 

35 flag are "On", and, if either of these flags is "Off", the 
processing advances to step S179 where the message 
"Time search function not available due to interactive 
reproduction" is displayed, before returning to step 
S144. As mentioned before, such display is not essen- 

40 tial to the operation, and so may be omitted. 

[0183] When both flags are "On", in step S174 the 
system waits for an input from the ten key 911 . In step 
S1 75, the inputted ten key code is then converted to time 
format data written as hr:min:sec. After this conversion, 

45 the reproduction search unit 72 in step S176 converts 
the time format data into a VOB number #i and a DSI 
packet, based on the time map search table. In step 
S177, the converted VOB number #i is set in the VOB 
pointer and in step S178, the converted DSI address is 

50 set in the block pointer. By setting the pointers in this 
way, reproduction can be commenced from the repro- 
duction time indicated by the user. 

Processing of the Reproduction Control Unit 72 for the 
55 Chapter Programming function 

[01 84] The following is an explanation of when a user 
makes a chapter programming function operation dur- 
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ing the reproduction of VOBs using the remote controller 
91. When such an operation is received by the remote 
control receiving unit 92, the judgment "Yes" is made in 
step S1 43 of Fig. 21 B and the processing advances to 
step S161. In step S1 61, the judgment as to whether the 
chapter key has been pressed results in "No", so that 
the processing advances to S171 . In step S1 71 , the time 
key has not been pressed, so that the judgment "No" is 
given and the processing advances to step S1 80. In step 
S180, the judgment "Yes" is given, so that in steps S181 
and S182, the system confirms that the "sequential sin- 
gle PGC identification" flag and the °no branch" flag are 
both "On". 

[0185] Here, if both flags are "On", the processing ad- 
vances to step S183 where the variable k is set at "1 
before the input of a ten key code is made in step S1 84. 
Here, the variable k is used to express a value to be 
added to the plurality of programs which have been con- 
firmed in the schedule list, while the schedule list refers 
to a list of the programs to be reproduced by the chapter 
programming function. 

[0186] Once a key code has been inputted, the judg- 
ment "Yes" is given in step S 1 84 and the processing ad- 
vances to step S185. 

[0187] In step S185, the inputted ten key code #n is 
converted to a program number #n and in step S1 86 this 
program number #n is stored as the kth item in the 
schedule list. After this, the variable k is incremented by 
one in step S186 and it is judged in step S188 whether 
a programming termination code has been issued by the 
remote controller 91. Here, a programming termination 
code is a code to terminate numerical input, so that as 
long as no such code is detected in step S188, the 
processing in steps S184 to S188 will be repeated. By 
doing so the first, second, third, and later program num- 
bers are stored in the schedule list. If, having entered 
the program numbers "1", "3", "5", and "7", the user 
makes a programming termination operation, the judg- 
ment "Yes" will be given in step S1 88 and the processing 
will advance to step S189. Steps S189 to S199 are 
made up of a loop process in which VOBs are read in 
accordance with the schedule list. In step S189, the var- 
iable k and the variable #s showing the block pointer are 
reset to "1 and in step S1 90, the first program number 
#n in the schedule list is converted to an Entry-VOB 
number #s. Next, this Entry-VOB number #s is set in the 
VOB pointer and the first address in this Entry-VOB 
number #s is set in the block pointer, before the logical 
blocks in this VOB are read by the mechanism control 
unit and the signal processing unit. 
[0188] For the above example, the first program 
number "1 " in the schedule list is converted into a Entry- 
VOB number #s which is set in the VOB pointer. The 
first address in this Entry-VOB number #s is set in the 
block pointer, and the logical blocks in this VOB are read 
by the mechanism control unit and the signal processing 
unit. 

When the final logical block is indicated by the block 



pointer, the judgment "Yes" is given in step S195 and 

the processing advances to step S198. 

[0189] In step S1 98, it is confirmed that the final VOB 

of the schedule list is being indicated, and if not, in step 
s S199 the variable k is incremented to indicate a next 

program number in the schedule list, before the 

processing returns to step S190. 

[0190] After this, the processing in steps S190 to 

S197 is repeated for all of the remaining program num- 
io bers in the schedule list. 

Processing of the Reproduction Control Unit 72 for the 
Chapter Programming function 

15 [0191] The following is an explanation of when a user 
makes a title programming function operation during the 
reproduction of VOBs using the remote controller 91. 
When such an operation is received by the remote con- 
trol receiving unit 92, the judgment "Yes" is made in step 

20 S1 43 of Fig. 21 B and the processing advances to step 
S161. In step S161, the judgment as to whether the 
chapter key has been pressed results in "No", so that 
the processing advances to S1 71 . In step S1 71 , the time 
key has not been pressed, so that the judgment "No" is 

25 given and the processing advances to step S1 80. In step 
S180, the chapter programming key has not been 
pressed, so that the judgment "No" is given, and the 
processing advances to step S200. In step S200, the 
title programming key has been pressed, so that the 

30 judgment "Yes" is given in step 200 and the processing 
advances to step S201 , where the variable s is reset to 
"1 n . This variable s is used to express the order of the 
plurality of titles which are to be reproduced in the 
schedule list. This schedule list is a list of the titles which 

35 are to be reproduced in the specified order. In step S202, 
the system waits for a input from the ten key. 
[0192] Once there has been an input from the ten key, 
the inputted ten key code #n is converted into a title 
number #k, and the title playback type #k is read from 

40 the title search pointer #k corresponding to this title 
number #k. Following this, it is judged whether the "se- 
quential single PGC identification" flag is "On" for the 
reproduction type #k. If this flag is "On" in step S206, 
the title number #n inputted using the ten key is set as 

45 the first item in the schedule list. Following this, the var- 
iables is incremented in step S208 and in step S209, a 
check is performed to see whether the programming ter- 
mination code has been inputted, with the processing in 
steps S202-S209 being repeated until such code is in- 

50 putted. At such time, the variable k is reset to "1 " in step 
S210, and the first title number #n in the schedule list is 
read in step S21 1 . In step S21 2, the VTS number #i and 
the VTS internal title number #j are read from the title 
search pointer #n corresponding to the selected title 

55 number #n, and in step S21 3, the title number #j and the 
Entry-PGC information are read from the title search 
pointer of the video title set #i indicated by the VTS 
number #i and are written into the group of state regis- 
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ters 751 . After this, the route processing routine is called 
with the Entry-PGC information as the 

PGC information #k. 

[0193] By calling the route processing routine in this 
way, the processing in the route processing routine can 
be performed for the Entry-PGC information for the first 
title number in the schedule list, before a return is per- 
formed to the present flowchart. A judgment is then 
made as to all of the title numbers in the schedule list 
have been read, and if not, the variable k is incremented 
to have the next title number read. 
[0194] With the disc reproduction apparatus of the 
present embodiment, an immediate judgment can be 
made during reproduction execution of an application 
as to whether emulated AV functions, such as feedback 
functions including display of a present chapter number 
and present reproduction time, search functions based 
on chapter number or reproduction time, a programmed 
reproduction function using chapter numbers, or a pro- 
grammed reproduction function using titles, 
are possible and when not possible, the system can pro- 
hibit the function to prevent erroneous operation. 
[01 95] For the present embodiment, the display of re- 
production elapsed time and chapter number during 
disc reproduction can be linked to titles, so that only valid 
numbers are displayed. This is to say, display of repro- 
duction time and chapter numbers is only performed 
where appropriate, so that no display is given for unsuit- 
able titles. In this way, the system does not end up dis- 
playing invalid information to the user. 
[0196] The present embodiment has described the 
construction and operation of a low-cost player although 
it should be obvious that a variety of other types of play- 
er, such as professional machines, are also possible, 
provided that all types of players can detect the differ- 
ences between species (1) to (5). As described above, 
low-cost players, which are ideal for home or portable 
use, have small memories and low processing speeds. 
Professional machines, however, may be used as net- 
work servers, have extremely large memories and high 
processing speeds. 

[0197] Here, there may be differences between play- 
ers as to the titles for which emulated AV functions may 
be used. While low-cost players may only perform AV 
functions for species (1 ), professional players may per- 
form emulated AV functions for species (1 ), (4), and (5). 
[0198] In the above case, the title search pointer table 
is composed as shown in Fig. 23. This table includes a 
first flag showing whether there is only one set of route 
information, a second flag showing whether there is any 
loop information, a third flag showing whether there is 
any automatic branch information, and a fourth flag 
showing whether there is any interactive branch infor- 
mation. Here, species (1)-(6) can be identified by using 
these flags to detect the presence of loop information, 
automatic branches, and interactive branches. Title 



playback types are originally formed in this way, al- 
though in the present embodiment the "sequential single 
PGC identification M flag shows whether there is only one 
set of route information, and the other flags show wheth- 

s er there is any loop information, so that the title playback 
types are expressed in a format suited to AV devices. 
[0199] It is also possible for a flag showing the pres- 
ence of a certain kind of command (such as commands 
related to control of a timer) to be provided in the title 

10 playback table. The presence of commands which re- 
late to control of a timer makes special kinds of time con- 
trol possible for the title in question. Such control, how- 
ever, make a display of reproduction time inappropriate, 
so that a flag showing its presence needs to be provided. 

is [0200] The permitted function determination table 
should not be construed as being limited to a determi- 
nation of whether a function is possible base on a com- 
bination of the functional and structural characteristics 
of the route information of the title. For example, when 

20 a multi-PGC flag and a "no branch" flag are provided, 
the determination of whether execution is permitted for 
the time search function and the reproduction time dis- 
play function can be made when these flags are n On°, 
with the functions being allowed for routes which are 

25 made up of a plurality of PGCs but which are sequential 
with no branches, 

[0201] The present embodiment also describes the 
case where the condition for the setting of the automatic 
branch flag at "On" is the presence of a branch com- 

30 mand for an automatically-performed branch in the PGC 
command field forming the title, although it may also be 
set when an automatically executed command is 
present in a PGC. As one example, a default execution 
for when there is no user interaction can be set as a 

35 button attribute in the Highlight information stored in a 
VOB. so that the presence of buttons which have default 
execution attributes can be used as the condition that 
branch instructions are present. 
[0202] In the present embodiment, the condition for 

40 the setting of the "no branch between PGCs" flag at "On" 
was described as being a complete lack of branch infor- 
mation between titles, although if instructions for buttons 
which are executed due to user interaction are present, 
this flag may still be set at "On". In this case, titles which 

45 include manual branches to other titles will still have the 
"no branch between PGCs" flag set at "On", so that if 
the "sequential single PGC identification" flag is "On", 
the title programming function may still be performed for 
this title. However, once such a manual branch is per- 

50 formed during reproduction, this will result in the repro- 
duction order in the schedule list no longer being valid, 
so that the reproduction apparatus needs to perform the 
invalidation of the remaining title programs in the sched- 
ule list. 

55 [0203] The following is another example of the stored 
content of a multi-title disc. In this example, five epi- 
sodes of a popular drama series are stored on the disc, 
as video titles (1 ) to (5), with a multi-story interactive title 
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which uses the video information ot titles (1 ) to (5) being 
stored as video title (6). In this case, image titles (1 ) to 
(5) are all sequential single PGC types, so that succes- 
sive reproduction of (1) to (5) is possible using the title 
programming function. In this case, the "no branch be- 
tween titles" flag in the VM internal title search pointer 
table area is "Off", so that these titles can be reproduced 
successively in order. 

[0204] The VOB position information table of the 
present invention has been described as a list of storage 
locations for VOBs, based on which the disc reproduc- 
tion apparatus reads VOBs, although by storing partial 
areas of the storage locations of the VOBs in this table, 
the optical pickup can be made to read only part of the 
VOBs, such partial reading being known as "trimming". 
These trimmed parts of VOBs are indicated in units 
called cells. By doing so, by indicating partial areas in 
the VOB position information, only part of a VOB is used 
as a core part, so that the efficiency with which video 
materials are used can be increased. 
[0205] In the present embodiment, a VOB unit con- 
sists of one GOP. It is needless to say that if the stored 
video information has a reproduction time of about a 
second, a VOB unit may consist of two or three GOPs 
with a very short reproduction time. In this case, a man- 
agement information pack is set before such a plurality 
of consecutive GOPs. The management information 
pack is then effective for such plurality of GOPs. 
[0206] In the present embodiment, digital moving pic- 
ture data according to MPEG2 standard is used for the 
moving picture data. However, other kinds of moving 
picture data, such as the digital moving picture data un- 
der MPEG1 or digital moving picture data with a conver- 
sion algorithm other than DCT (Discrete Cosine Trans- 
form) under MPEG, may be used so long as the moving 
picture data can be combined with audio data and sub- 
picture data to form multimedia data. 
[0207] In the present embodiment, management in- 
formation packs are included in VOBUs in units of 
GOPs, these being the units of reproducing moving pic- 
ture data. However, it should be obvious that if the meth- 
od for compressing digital moving pictures changes, the 
unit of the management information pack changes ac- 
cording to the compression method. 
[0208] Finally, a method for producing the optical disc 
used in the present embodiment is described. The editor 
prepares master tapes, such as video tapes of various 
shots filmed with video cameras and music tapes in 
which songs and sounds are recorded live. The moving 
pictures and sounds in the tapes are digitized and load- 
ed into a nonlinear editing machine. The editor creates 
menus and items using application programs, such as 
a graphic editor provided in an editing machine, and re- 
produces video and sounds frame by frame. The editor 
also creates management information packs including 
Highlight commands using a GUI generator and the like. 
The editor then encodes the above data under MPEG 
to create video data, audio data, sub-picture data, and 



management information packs. After this, the editor 
creates VOB units and VOBs using the nonlinear editing 
machine. The editor also assigns numbers to the VOBs. 
Also, the editor creates PGC information #1, #2, #3, 
s #n , a VM title search pointer table, and a video manager. 
The editor then loads these sets of data into the memory 
of a workstation. 

[0209] The data is converted into logical data se- 
quences so that the data is recorded in the file area. The 

io logical data sequences are recorded onto a medium, 
such as the magnetic tape, then converted to physical 
data sequences. The physical data sequences include 
volume data with ECC (Error Check Code), Eight-to-Six- 
teen conversion, and data in the lead-in area and lead- 

15 out area. A master optical disc is produced using the 
physical data sequences. Then, copies of the master 
optical disc are manufactured by using a pressing ma- 
chine. 

[0210] Conventional CD manufacturing machines 
20 may be used for manufacturing the above-constructed 
optical disc with the exception of the processes related 
to the generation of logical data sequences for the data 
construction of the present invention. These manufac- 
turing methods are described in Heitaro Nakajima and 
25 Hiroji Ogawa: "Compact Disc Dokuhon", Ohmu Ltd. and 
Applied Physics Society Optics Meeting: Optical Disc 
System, Asakura Shoten. 

Commercial Applications 

30 

[0211] The multimedia optical disc of the present in- 
vention can be used for storing both sequential video 
titles and interactive video titles, and so allows the dis- 
tribution and retailing of optical titles which on a multi- 
35 title disc. 

[021 2] The reproduction apparatus and method of the 
present invention allow the reproduction of the above 
disc by household AV equipment with limited memory 
capacity. 

40 

Claims 

1 . A multimedia optical disc comprising a title area and 
45 a manager area, wherein 

the title area stores a plurality of video titles, 
each of which is a video production and each 
of which include route information and a plural- 

50 ity of pieces of video information retrievable ac- 

cording to the route information, 
wherein there are three types of video titles 
which are a first type, a second type, and a third 
type, with video titles of the first type being re- 

55 trieved according to only one piece of route in- 

formation, video titles of the second type being 
retrieved according to a plurality of pieces of 
route information and branch information, and 
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video titles of the third type being retrieved ac- 
cording to a plurality of pieces of route informa- 
tion without branch information, 

and wherein the manager area includes: 5 

an address management information area for 
storing a plurality of pieces of address manage- 
ment information which each include an ad- 
dress of one of the plurality of video titles; char- 10 
acterized by 

a playback type information area for storing a 
plurality of pieces of playback type information, 
wherein the plurality of pieces of playback type 
information correspond to the plurality of pieces '5 
of address management information, each of 
the plurality of pieces of playback type informa- 
tion including a first flag and a second flag, of 
which the first flag indicates whether a corre- 
sponding video title is retrieved according to a so 
piece of route information or according to a plu- 
rality of pieces of route information, and the 
second flag indicates whether the route infor- 
mation of the corresponding video title includes 
the branch information. 25 

The multimedia optical disc of Claim 1 , wherein 

each of the plurality of pieces of playback type 
information indicates that a disc reproduction 30 
apparatus can execute AV functioning for a cor- 
responding video title if the corresponding vid- 
eo title is at least in one of a first case and a 
second case, wherein in the first case, the first 
flag indicates that the corresponding video title 35 
is retrieved according to only one piece of route 
information, and in the second case, the sec- 
ond flag indicates that the route information of 
the corresponding video title does not include 
the branch information, and *o 
wherein the AV functioning at least includes a 
search function for allowing the disc reproduc- 
tion apparatus to search and reproduce an ar- 
bitrary portion of a video title and a feedback 
function for allowing the disc reproduction ap- *s 
pa rat us to monitor and display a reproduction 
elapsed time. 

The multimedia optical disc of Claim 2, wherein 

50 

the playback type information includes a third 
flag which indicates whether all pieces of route 
information of a corresponding video title are of 
a normal playback type, wherein the normal 
playback type is a type in which the plurality of 55 
pieces of video information specified by the 
route information are sequentially reproduced 
in a predetermined order. 



4. The multimedia optical disc of Claim 2, wherein the 
playback type information includes a fourth flag 
which indicates whether all pieces of route informa- 
tion of a corresponding video title are of a branch- 
in-title type, wherein the branch-in-title type is a type 
in which a current video title does not branch to an- 
other video title. 

5. The multimedia optical disc of Claim 2, wherein the 
playback type information includes a fifth flag which 
indicates whether all pieces ol route information of 
a corresponding video title are of a branch destina- 
tion auto selection type, wherein the branch desti- 
nation auto selection type is a type in which a default 
branch destination is specified for a case when no 
branch destination has been selected by an opera- 
tor. 

6. The multimedia optical disc of Claim 2, 

wherein each of the plurality of pieces of video 
information includes a plurality of video blocks, 
wherein each of the plurality of video blocks in- 
cludes video data and unit time management 
information, wherein the video data is com- 
pressed data of a certain unit time and the unit 
time management information controls a repro- 
duction during the certain unit time, and 
wherein the title area includes a plurality of in- 
dex number tables each including a plurality of 
index numbers and search destination informa- 
tion that indicates addresses of video blocks re- 
spectively corresponding to the plurality of in- 
dex numbers, wherein the plurality of index 
number tables correspond to a plurality of piec- 
es of route information of the first type and the 
second type. 

7. The multimedia optical disc of Claim 6, 

wherein the plurality of video blocks are ar- 
ranged in an order of reproduction in a direction 
of rotation of the multimedia optical disc, and 
wherein the title area further includes a plurality 
of time map tables including information indi- 
cating a relation between the plurality of video 
blocks and a plurality of time codes, wherein a 
time code is displayed by the disc reproduction 
apparatus when a corresponding video block is 
reproduced, wherein the plurality of time map 
tables correspond to a plurality of pieces of 
route information of the first type and the sec- 
ond type. 

8. The multimedia optical disc of Claim 2, wherein the 
manager area and the title area are formed on a 
surface of an information layer, wherein the infor- 
mation layer is formed between a first transparent 
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substrate and a second transparent substrate, each 
of the first transparent substrate and the second 
transparent substrate having a thickness range of 
0.5mm to 0.7mm. 

5 

A disc reproduction apparatus for reproducing a 
multimedia optical disc as defined in claim 1, the 
multimedia optical disc comprising a title area and 
a manager area, wherein the title area stores a plu- 
rality of video titles, each of which is a video pro- 10 
duction and each of which include route information 
and a plurality of pieces of video information retriev- 
able according to the route information, wherein the 
manager area includes: an address management 
information area for storing a plurality of pieces of is 
address management information each of which in- 
cludes an address of one of the plurality of video 
titles; and a playback type information area for stor- 
ing a plurality of pieces of playback type informa- 
tion, wherein the plurality of pieces of playback type 20 
information correspond to the plurality of pieces of 
address management information, wherein each of 
the plurality of pieces of playback type information 
includes a first flag and a second flag, the first flag 
indicating whether a corresponding video title is re- 25 
trievable according to only one piece of route infor- 
mation or according to a plurality of pieces of route 
information, and the second flag indicating whether 
the route information of the corresponding video ti- 
tle includes branch information, wherein each of the so 
plurality of pieces of playback type information indi- 
cates that the disc reproduction apparatus can ex- 
ecute AV functioning in a corresponding video title 
when the corresponding video title is at least in one 
of a first case and a second case, wherein in the 35 
first case, the first flag indicates that the corre- 
sponding video title is retrievable according to one 
piece of route information, wherein in the second 
case, the second flag indicates that the route infor- 
mation of the corresponding video title does not in- *o 
elude any branch information, wherein the AV func- 
tioning at least includes a search function for allow- 
ing the disc reproduction apparatus to search and 
reproduce an arbitrary portion of the video title and 
a feedback function for allowing the disc reproduc- 4S 
tion apparatus to monitor and display a reproduc- 
tion elapsed time, 

the disc reproduction apparatus comprising: 

an optical pickup for optically reading data from so 
the multimedia optical disc; 
a drive mechanism for driving the optical pick- 
up; 

first controlling means for controlling the drive 
mechanism to have the optical position read 55 
data from the manager area; 
a manager buffer for storing the data read by 
the first controlling means; 



receiving means for receiving a video title se- 
lected by an operator to be reproduced; 
calculating means for calculating an address of 
the video title selected by the operator by refer- 
ring to the manager buffer; 
second controlling means for controlling the 
drive mechanism to move the optical pickup 
and to have the video title read from a position 
specified by the address calculated by the cal- 
culating means; 

judging means for judging whether the AV func- 
tioning can be executed in the video title read 
by the second controlling means by referring to 
the first flag and the second flag corresponding 
to the video title; and 

AV functioning executing means for executing 
the AV functioning only when the judging 
means judges that the AV functioning can be 
used in the video title. 

10. The disc reproduction apparatus of Claim 9, where- 
in the judging means includes: 

a search condition table storing unit for storing 
a search condition table which includes a com- 
bination of flag values, the combination of flag 
values being a condition under which the 
search function is executed; 
a playback type information fetching unit for 
fetching a piece of playback type information 
from the manager buffer corresponding to the 
video title selected by the operator; and 
a condition comparing unit for comparing a 
combination of flag values in the piece of play- 
back type information fetched by the playback 
type information fetching unit with the combina- 
tion of flag values in the search condition table, 

wherein the AV functioning executing means 
includes: 

a search destination receiving unit for generat- 
ing, on receiving an instruction to execute the 
search function from the operator, an interrupt 
request specifying a search destination; and 
a search function executing unit for instructing 
the second controlling means to change a po- 
sition of the optical pickup to the search desti- 
nation only when the combination of flag values 
in the fetched playback type information match- 
es the combination of flag values in the search 
condition table. 

11. The disc reproduction apparatus of Claim 10, 
wherein the combination of flag values in the search 
condition table is one of a first case and a second 
case, wherein in the first case, the first flag indicates 
that the corresponding video title is retrieved ac- 
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cording to only one piece of route information, 
wherein in the second case, the second flag indi- 
cates that the route information of the correspond- 
ing video title does not include any branch informa- 
tion. 

12. The disc reproduction apparatus of Claim 11, 

wherein the playback type information includes 
a third flag which indicates whether all pieces 
of route information of a corresponding video 
title are of a normal playback type, 
wherein the normal playback type is a type in 
which the plurality of pieces of video informa- 
tion specified by the route information are se- 
quentially reproduced in a predetermined or- 
der, 

wherein the combination of flag values in the 
search condition table is one of a third case and 
a fourth case, wherein in the third case, the third 
flag indicates that all pieces of route information 
of the corresponding video title are of the nor- 
mal playback type and the first flag indicates 
that the corresponding video title is retrieved 
according to only one piece of route informa- 
tion, wherein in the fourth case, the third flag 
indicates that all pieces of route information of 
the corresponding video title are of a normal 
playback type and the second flag indicates 
that the route information of the corresponding 
video title does not include any branch informa- 
tion, wherein 

the condition comparing unit compares the 
combination of flag values in the piece of play- 
back type information fetched by the playback 
type information fetching unit with the combina- 
tion of flag values in the search condition table. 

13. The disc reproduction apparatus of Claim 11, 
wherein the playback type information includes a 
fourth flag which indicates whether all pieces of 
route information of a corresponding video title are 
of a branch destination auto selection type, 

wherein the branch destination auto selection 
type is a type in which a default branch desti- 
nation is specified when no branch destination 
has been selected by an operator, 
wherein the combination of flag values in the 
search condition table is one of the first case, 
the second case, and a fifth case, wherein in 
the fifth case, the fourth flag indicates that all 
pieces of route information of the correspond- 
ing video title are of the branch destination auto 
selection type, 

wherein the condition comparing unit compares 
the combination of flag values in the piece of 
playback type information fetched by the play- 



back type information fetching unit with the 
combination of flag values in the search condi- 
tion table. 

5 14. The disc reproduction apparatus of Claim 10, 
wherein 

each of the plurality of pieces of video informa- 
tion includes a plurality of video blocks, wherein 
each of the plurality of video blocks includes 
video data and unit time management informa- 
tion, wherein the video data is compressed data 
of a certain unit time and the unit time manage- 
ment information controls a reproduction during 
the certain unit time, 

wherein the title area includes an index number 
table including a plurality of index numbers and 
search destination information which indicates 
addresses of video blocks respectively corre- 
sponding to the plurality of index numbers, an 
index number table corresponds to a piece of 
route information, 

wherein the search destination receiving unit, 
on receiving a numeral input by the operator as 
an index number, refers to the index number ta- 
ble and determining an address of a video block 
corresponding to the input index number as the 
search destination, 

wherein the search function executing unit in- 
structs the second controlling means to change 
a position of the optical pickup to the search 
destination only when the combination of flag 
values in the fetched playback type information 
matches the combination of flag values in the 
search condition table. 

1 5. The disc reproduction apparatus of Claim 1 4 further 
comprising: 

program start instruction receiving means for 
receiving from the operator a notification of in- 
putting a plurality of index numbers for a pro- 
grammed reproduction; 
holding means for holding a set of index num- 
bers if the search destination receiving unit re- 
ceives a plurality of numerals from the operator 
as the set of index numbers after the program 
start instruction receiving means has received 
the notification of inputting a plurality of index 
numbers; and 

programmed reproduction executing means for 
activating the search function executing unit as 
many times as the number of index numbers in 
the set of index numbers so that the search 
function executing unit instructs the second 
controlling means to sequentially change the 
position of the optical pickup to the search des- 
tinations corresponding to the index numbers 
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in the set of index numbers. 



includes: 



16. The disc reproduction apparatus of Claim 10. 
wherein 

each of the plurality of pieces of video informa- 
tion includes a plurality of video blocks which 
are arranged in time series in an order of repro- 
duction, wherein each of the plurality of video 
blocks includes video data and unit time man- 
agement information, wherein the video data is 
compressed data of a certain unit time and the 
unit time management information controls a 
reproduction during the certain unit time, 
wherein the title area includes a plurality of time 
map tables including information indicating a 
relation between the plurality of video blocks 
and a plurality of time codes, 
wherein a time code is displayed by the disc 
reproduction apparatus when a corresponding 
video block is reproduced, 
wherein the plurality of time map tables corre- 
spond to a plurality of pieces of route informa- 
tion of the first type and the second type, 
wherein the search destination receiving unit 
for, on receiving a numeral input by the operator 
as a time code, referring to the time map table 
and determining an address of a video block 
corresponding to the input time code as the 
search destination, 

wherein the search function executing unit in- 
structs the second controlling means to change 
a position of the optical pickup to the search 
destination only when the combination of flag 
values in the fetched playback type information 
matches the combination of flag values in the 
search condition table. 

17. The disc reproduction apparatus of Claim 9, where- 
in the judging means includes: 

a feedback condition table storing unit for stor- 
ing a feedback condition table which includes 
a combination of flag values, the combination 
of flag values being a condition under which the 
search function is executed; 
a playback type information fetching unit for 
fetching a piece of playback type information 
from the manager buffer corresponding to the 
video title selected by the operator; and 
a condition comparing unit for comparing a 
combination of flag values in the piece of play- 
back type information fetched by the playback 
type information fetching unit with the combina- 
tion of flag values in the feedback condition ta- 
ble, 

wherein the AV functioning executing means 



a monitoring unit for monitoring an amount of 
progress of the optical pickup which progresses 

5 under control of the second controlling unit; 

a feedback function executing unit for generat- 
ing display feedback information based on the 
amount of progress of the optical pickup moni- 
tored by the monitoring unit only when the com- 

10 bination of flag values in the fetched playback 

type information matches the combination of 
flag values in the feedback condition table; and 
a displaying unit for displaying the display feed- 
back information generated by the feedback 

is . function executing unit. 

18. The disc reproduction apparatus of Claim 17, 
wherein 

20 the combination of flag values in the feedback 

condition table is one of a first case and a sec- 
ond case, wherein in the first case, the first flag 
indicates that the corresponding video title is 
retrieved according to a piece of route informa- 

25 tion, wherein in the second case, the second 

flag indicates that the route information of the 
corresponding video title does not include the 
branch information. 

30 19. The disc reproduction apparatus of Claim 18, 

wherein the playback type information includes 
a third flag which indicates whether all pieces 
of route information of a corresponding video 

35 title are of a normal playback type, 

wherein the normal playback type is a type in 
which the plurality of pieces of video informa- 
tion specified by the route information are se- 
quentially reproduced in a predetermined or- 

40 der, 

wherein the combination of flag values in the 
feedback condition table is one of a third case 
and a fourth case, wherein in the third case, the 
third flag indicates that all pieces of route infor- 

45 mation of the corresponding video title are of 

the normal playback type and the first flag indi- 
cates that the corresponding video title is re- 
trieved according to a piece of route informa- 
tion, wherein in the second case, the third flag 

50 indicates that all pieces of route information of 

the corresponding video title are of a normal 
playback type and the second flag indicates 
that the route information of the corresponding 
video title does not include the branch informa- 

55 tion, 

wherein the condition comparing unit compares 
the combination of flag values in the piece of 
playback type information fetched by the play- 
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back type information fetching unit with the 
combination of flag values in the feedback con- 
dition table. 

20. The disc reproduction apparatus of Claim 18, 

wherein the playback type information includes 
a fourth flag which indicates whether all pieces 
of route information of a corresponding video 
title are of a branch destination auto selection 
type, 

wherein the branch destination auto selection 
type is a type in which a default branch desti- 
nation is specified when no branch destination 
has been selected by an operator, 
wherein the combination of flag values in the 
feedback condition table is one of the first case, 
the second case, and a fifth case, 
wherein in the fifth case, the fourth flag indi- 
cates that all pieces of route information of the 
corresponding video title are of the branch des- 
tination auto selection type, 
wherein the condition comparing unit compares 
the combination of flag values in the piece of 
playback type information fetched by the play- 
back type information fetching unit with the 
combination of flag values in the feedback con- 
dition table. 

21. The disc reproduction apparatus of Claim 17, 

wherein each of the plurality of pieces of video 
information includes a plurality of video blocks, 
wherein each of the plurality of video blocks in- 
cludes video data and unit time management 
information, wherein the video data is com- 
pressed data of a certain unit time and the unit 
time management information controls a repro- 
duction during the certain unit time, 
wherein the title area includes an index number 
table including a plurality of index numbers and 
search destination information which indicates 
addresses of video blocks respectively corre- 
sponding to the plurality of index numbers, 
wherein the index number table corresponds to 
a piece of route information, 
wherein the monitoring unit monitors an ad- 
dress of a video block read by the optical pickup 
and refers to the index number table to deter- 
mine an index number which corresponds to 
the monitored address, 

wherein the feedback function executing unit gen- 
erates the display feedback information based on 
the index number determined by the monitoring unit 
only when the combination of flag values in the 
fetched playback type information matches the 
combination of flag values in the feedback condition 



table, 

wherein the displaying unit displays the display 
feedback information generated by the feed- 
5 back function executing unit. 

22. The disc reproduction apparatus of Claim 21, 
wherein each of the plurality of video titles in the 
multimedia optical disc has an identification 
10 number, 

wherein the monitoring unit further monitors the 
identification number of a video title read by the 
optical pickup, 

15 wherein the feedback function executing unit 

generates the display feedback information 
based on the identification number of the video 
title monitored by the monitoring unit and the 
index number determined by the monitoring 

20 unit when the combination of flag values in the 

fetched playback type information matches the 
combination of flag values in the feedback con- 
dition table, wherein the feedback function ex- 
ecuting unit generates the display feedback in- 

25 formation based on only the identification 

number of the video title monitored by the mon- 
itoring unit when the combination of flag values 
in the fetched playback type information does 
not match the combination of flag values in the 

30 feedback condition table, 

wherein the displaying unit displays the display 
feedback information generated by the feed- 
back function executing unit. 

35 23. The disc reproduction apparatus of Claim 17, 

wherein each of the plurality of pieces of video 
information includes a plurality of video blocks 
which are arranged in time series in an order of 

40 reproduction, 

wherein each of the plurality of video blocks in- 
cludes video data and unit time management 
information, wherein the video data is com- 
pressed data of a certain unit time and the unit 

45 time management information controls a repro- 

duction during the certain unit time, 
wherein the multimedia optical disc includes a 
time map table including information indicating 
a relation between the plurality of video blocks 

so and a plurality of time codes, 

wherein a time code is displayed by the disc 
reproduction apparatus when a corresponding 
video block is reproduced, 
wherein the feedback function executing unit 

55 includes: 

an initial time code displaying unit for displaying 
an initial time code with a certain format when 
the second controlling means starts reading the 
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video title; 

a progress monitoring unit for monitoring a vid- 
eo block read by the optical pickup; and 
a time code updating unit for displaying a time 
code corresponding to the video block moni- 
tored by the progress monitoring unit by refer- 
ring to the time map table, wherein the time 
code updating unit updates the initial time code 
first and continues to update as reading of data 
by the optical pickup progresses. 

24. The disc reproduction apparatus of Claim 23, 
wherein each of the plurality of video titles in the 
multimedia optical disc has an identification 
number, 

wherein the monitoring unit further monitors the 
identification number of a video title read by the 
optical pickup, 

wherein the feedback function executing unit 
generates the display feedback information 
based on the identification number of the video 
title monitored by the monitoring unit and one 
of the initial time code and the time code dis- 
played by the time code updating unit when the 
combination of flag values in the fetched play- 
back type information matches the combination 
of flag values in the feedback condition table, 
wherein the feedback function executing unit 
generates the display feedback information 
based on only the identification number of the 
video title monitored by the monitoring unit 
when the combination of flag values in the 
fetched playback type information does not 
match the combination of flag values in the 
feedback condition table, 
wherein the displaying unit displays the display 
feedback information generated by the feed- 
back function executing unit. 

25. The disc reproduction apparatus of Claim 9, where- 
in 

the playback type information includes a 
fourth flag which indicates whether all pieces of 
route information of a corresponding video title are 
of a branch-in-title type, 

wherein the branch-in-title type is a type in 
which a current video title does not branch to 
another video title, 

wherein the disc reproduction apparatus fur- 
ther comprises: 

program start instruction receiving means for 
receiving from the operator a notification of in- 
putting a plurality of index numbers for a pro- 
grammed reproduction; 



title number receiving means for receiving a nu- 
meral input by the operator as a title number; 
branch judging means for, every time the title 
number receiving means receives a title 

s number, judging whether a video title corre- 

sponding to the title number received by the title 
number receiving means branches to another 
video title by referring to flags in the playback 
type information of the video title; 

io holding means for holding a set of video title 

numbers corresponding to video titles judged 
by the branch judging means as not branching 
to another video title; and 
programmed reproduction executing means tor 

15 activating the calculating means and the sec- 

ond controlling means as many times as the 
number of the video title numbers in the set of 
video title numbers so that the video titles cor- 
responding to the video title numbers in the set 

20 of video title numbers are read in sequence. 

26. A method, applied to a disc reproduction apparatus 
including a buffer, of reproducing a multimedia op- 
tical disc as defined in claim 1, the multimedia op- 
25 tical disc comprising a plurality of video titles, a plu- 
rality of pieces of management information, and a 
plurality of pieces of playback type information, 
wherein each of the plurality of video titles includes 
route information and a plurality of pieces of video 
30 information retrievable according to the route infor- 
mation, wherein each of the plurality of pieces of 
management information manages an address of a 
corresponding video title, wherein each of the plu- 
rality of video titles is a video production, wherein 
35 each of the plurality of pieces of playback type in- 
formation includes a first flag and a second flag, 
wherein the first flag indicates whether a corre- 
sponding video title is retrievable according to only 
one piece of route information or according to a plu- 
40 rality of pieces of route information, and the second 
flag indicates whether the route information of the 
corresponding video title includes branch informa- 
tion, the method comprising: 

45 a first writing step of writing a piece of manage- 

ment information into the buffer; 
a first receiving step of receiving a video title 
selected by an operator to be reproduced; 
a calculating step of calculating an address of 
50 the video title selected by the operator by refer- 

ring to the buffer; 

a second controlling step of reading the video 
title from a position specified by the address 
calculated by the calculating step; 
55 a judging step of judging whether AV function- 

ing can be executed in the video title read in the 
second controlling step by referring to the first 
flag and the second flag corresponding to the 
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video title, wherein the AV functioning at least 
includes a search function for allowing the disc 
reproduction apparatus to search and repro- 
duce an arbitrary portion of the video title and 
a feedback function for allowing the disc repro- 
duction apparatus to monitor and display a re- 
production elapsed time; and 
an AV functioning executing step of executing 
the AV functioning only when the judging step 
judges that the AV functioning can be used in 
the video title. 



Patentanspruche 

1. Optische Multimedia-Platte mit einem Titelbereich 
und einem Verwaltungsbereich, wobei 

der Titelbereich eine Mehrzahl von Videotiteln 
speichert, von denen jeder eine vldeoproduk- 
tion ist und von denen jeder Routen-lnformatio- 
nen sowie eine Mehrzahl von Videoinformatio- 
nen enthalt, die entsprechend der Routen-ln- 
formation zuruckladbar sind, 
wobei es drei Arten von Videotiteln - eine erste, 
eine zweite und eine drrtte Art - gibt, von denen 
die Videotitel der ersten Art entsprechend nur 
einer einzigen Routen -Information zuruckgela- 
den werden, die Videotitel der zweiten Art ent- 
sprechend einer Mehrzahl von Routen-lnfor- 
mationen und Verzweigungsinformationen zu- 
ruckgeladen werden und die Videotitel der drit- 
ten Art entsprechend einer Mehrzahl von Rou- 
ten-lnformationen ohne Verzweigungsinforma- 
tion zuruckgeladen werden, 

und wobei der Verwaltungsbereich umfaGt: 

einen Adressenverwattungs-lnformationsbe- 
reich zum Speichern einer Mehrzahl von 
Adressenverwaltungsinfonmationen, von de- 
nen jede eine Adresse von einem aus der 
Mehrzahl von Videotiteln aufweist, 

gekennzeichnet durch 

einen Informationsbereich uber die Wiederga- 
beart zum Speichern einer Mehrzahl von Infor- 
mationen uber die Wiedergabeart, wobei die 
Mehrzahl der Informationen uber die Wieder- 
gabeart der Mehrzahl von Adressenverwal- 
tungsinformationen entspricht, wobei jede aus 
der Mehrzahl der Informationen uber die Wie- 
dergabeart ein erstes Flag und ein zweites Flag 
aufweist, von denen das erste Flag angibt, ob 
ein entsprechender Videotitel gemaG einer ein- 
zigen Routen-lnformation oder gemaG einer 
Mehrzahl von Routen-lnformationen zuruckge- 



laden wird, und das zweite Flag angibt, ob die 
Routen-lnformation des entsprechenden Vi- 
deotitels die Verzweigungsinformation enthalt. 

£ 2. Optische Multimedia-Platte nach Anspruch 1 , wo- 
bei 

jede aus der Mehrzahl der Informationen uber 
die Wiedergabeart angibt, daft ein Plattenwie- 
io dergabegerat die AV-Funktionen fur einen ent- 

sprechenden Videotitel ausfuhren kann, wenn 
der entsprechende Videotitel zumindest entwe- 
der dem ersten oder dem zweiten Fall ent- 
spricht, wobei im ersten Fall das erste Flag an- 
15 zeigt, daG der entsprechende Videotitel gemaG 

nur einer einzigen Routen-lnformation zuruck- 
geladen wird, und im zweiten Fall das zweite 
Flag anzeigt, daG die Routen-lnformation des 
entsprechenden Videotitels nicht die Verzwei- 
20 gungsinformation enthalt, und 

wobei die AV-Funktion zumindest eine Such- 
funktion, mit der das Plattenwiedergabegerat in 
die Lage versetzt wird, einen willkurlichen Teil 
eines Videotitels zu suchen und wiederzuge- 
25 ben, und eine Ruckmeldungsfunktion aufweist, 

durch die das Plattenwiedergabegerat in der 
Lage ist, eine verstrichene Wiedergabezeit zu 
uberwachen und anzuzeigen. 

30 3. Optische Multimedia-Platte nach Anspruch 2, wo- 
bei die Information Ober die Wiedergabeart ein drit- 
tes Flag aufweist, das anzeigt, ob samtliche Rou- 
ten-lnformationen eines entsprechenden Videoti- 
tels zur normalen Wiedergabeart gehoren, wobei 

35 die normale Wiedergabeart eine Art ist, bei der die 
Mehrzahl der Videoinformationen, die durch die 
Routen-lnformation angegeben werden, in vorge- 
gebener Reihenfolge nacheinander wiedergege- 
ben werden. 

40 

4. Optische Multimedia-Platte nach Anspruch 2, wo- 
bei die Information uber die Wiedergabeart ein vier- 
tes Flag aufweist, welches angibt, ob samtliche 
Routen-lnformationen eines entsprechenden VI- 
45 deotitels zur Branch-ln-Titefart gehoren, wobei die 
Branch-ln-Titelart eine Art ist, bei der sich ein aktu- 
eller Videotitel nicht in einen anderen Videotitel ver- 
zweigt. 

50 5. Optische Multimedia-Platte nach Anspruch 2, wo- 
bei die Information uber die Wiedergabeart ein f unf- 
tes Flag aufweist, das angibt, ob samtliche Routen- 
lnformationen eines entsprechenden Videotitels zu 
der Verzweigungsziel-Selbstwahlart gehoren, wo- 
bei die Verzweigungsziel-Selbstwahlart eine Art ist, 
bei der ein Standard- Verzweigungsziel fur den Fall 
angegeben wird, daG vom Bediener kein Verzwei- 
gungsziel ausgewahlt wurde. 
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Optische Multimedia-Platte nach Anspruch 2, 

wobei jede aus der Mehrzahl der Videoinforma- 
tionen eine Mehrzahl von Videoblocken auf- 
weist, wobei jeder aus der Mehrzahl von Video- 5 
blocken Videodaten und Zeitverwattungsinfor- 
mationen pro Einheit aufweist, wobei die Video- 
daten komprimierte Daten mit einer bestimmen 
Zeit pro Einheit sind und die Zeitverwaltungs- 
informationen pro Einheit die Wiedergabe wan- to 
rend der speziellen Zeit der Einheit steuert, und 
wobei der Titelbereich eine Mehrzahl von In- 
dexzahlentabellen aufweist, von denen jede ei- 
ne Mehrzahl von Indexzahlen und die Suchziel- 
information enthalt, welche die Adressen der 75 
einzelnen Videoblocke angibt, die der Mehr- 
zahl der Indexzahlen entsprechen, wobei die 
Mehrzahl der Indexzahlentabellen einer Mehr- 
zahl von Routen-lnformationen der ersten und 
der zweiten Art entspricht. 20 

Optische Multimedia-Platte nach Anspruch 6, 

wobei die Mehrzahl der Videoblocke in einer 
Wiedergabereihenfolge in Drehrichtung der op- 25 
tischen Multimedia-Platte angeordnet ist und 
wobei der Titelbereich weiterhin eine Mehrzahl 
von Zeitzuordnungstabellen mit Informationen 
uber ein Verhaltnis zwischen der Mehrzahl von 
Videoblocken und einer Mehrzahl von Zeitco- 30 
des aufweist, wobei ein Zeitcode von dem Plat- 
tenwiedergabegerat angezeigt wird, wenn ein 
entsprechender Videoblock wiedergegeben 
wird, wobei die Mehrzahl der Zeitzuordnungs- 
tabellen einer Mehrzahl von Routen-lnforma- 35 
tionen der ersten und der zweiten Art ent- 
spricht. 

Optische Multimedia-Platte nach Anspruch 2, wo- 
bei der Verwaltungsbereich und der Titelbereich auf *o 
einer Oberflache einer Informationsschicht ausge- 
bildet sind, wobei die Informationsschicht zwischen 
einem ersten transparenten Substrat und einem 
zweiten transparenten Substrat gebildet wird und 
sowohl das erste als auch das zweite transparente *s 
Substrat zwischen 0,5 mm und 0,7 mm dick ist. 

Plattenwiedergabegerat zur Wiedergabe einer op- 
tischen Multimedia-Platte gemaG Definition aus An- 
spruch 1, wobei die optische Multimedia-Platte ei- so 
nen Titelbereich und einen Verwaltungsbereich um- 
faBt, wobei der Titelbereich eine Mehrzahl von Vi- 
deotiteln speichert, von denen jeder eine Videopro- 
duktion ist und von denen jeder Routen-lnformatio- 
nen sowie eine Mehrzahl von Videoinformationen 55 
enthalt, die entsprechend der Routen-lnformation 
zuruckladbar sind, wobei der Verwaltungsbereich 
umfaBt: einen Adressenverwaltungs-lnformations- 



bereich zum Speichern einer Mehrzahl von Adres- 
senverwaltungsinformationen, von denen jede eine 
Adresse eines aus einer Mehrzahl von Videotiteln 
enthalt, und einen Wiedergabeart-lnformationsbe- 
reich zum Speichern einer Mehrzahl von Informa- 
tionen uber die Wiedergabeart, wobei die Mehrzahl 
von Wiedergabeart-lnformationen der Mehrzahl 
von Adressenverwaltungsinformationen entspricht, 
wobei jede aus der Mehrzahl der Wiedergabeart- 
lnformationen ein erstes Flag und ein zweites Flag 
aufweist, von denen das erste Flag angibt, ob ein 
entsprechender Videotitel gemaB nur einer einzi- 
gen Routen-lnformation oder gemaB einer Mehr- 
zahl von Routen-lnformationen zuruckgeladen 
wird, und das zweite Flag angibt, ob die Routen- 
lnformation des entsprechenden Videotitels eine 
Verzweigungsinformation enthalt, wobei jede aus 
der Mehrzahl der Informationen uber die Wiederga- 
beart anzeigt, daB das Plattenwiedergabegerat die 
AV-Funktion bei einem entsprechenden Videotitel 
ausfuhren kann, wenn der entsprechende Videotitel 
zumindest entweder dem ersten oder dem zweiten 
Fall entspricht, wobei im ersten Fall das erste Flag 
anzeigt, daft der entsprechende Videotitel gemaB 
nur einer einzigen Routen-lnformation zuruckgela- 
den wird und im zweiten Fall das zweite Flag an- 
zeigt, daft die Routen-lnformation des entspre- 
chenden Videotitels keine Verzweigungsinformati- 
on enthalt, wobei die AV-Funktion zumindest eine 
Suchfunktion, mit der das Plattenwiedergabegerat 
in die Lage versetzt wird, einen willkurlichen Teil ei- 
nes Videotitels zu suchen und wiederzugeben, und 
eine Ruckmeldungsfunktion aufweist, durch die das 
Plattenwiedergabegerat in der Lage ist, eine verstri- 
chene Wiedergabezeit zu uberwachen und anzu- 
zeigen, 

wobei das Plattenwiedergabegerat umfaBt: 

einen optischen Abtaster zum optischen Able- 
sen der Daten von der optischen Multimedia- 
Platte, 

eine Antriebseinrichtung zum Ansteuern des 
optischen Abtasters, 

eine erste Steuereinrichtung zum Steuern der 
Antriebseinrichtung, damit die Positionsdaten 
aus dem Verwaltungsbereich optisch abgele- 
sen werden, 

einen Verwaltungspuffer zum Speichern der 
mit Hilfe der ersten Steuereinrichtung abgele- 
senen Daten, 

eine Empfangseinrichtung zum Empfangen ei- 
nes von einem Bediener ausgewahlten Video- 
titels, der wiedergegeben werden soil, 
eine Recheneinrichtung zum Berechnen einer 
Adresse des vom Bediener ausgewahlten Vi- 
deotitels durch Bezugnahme auf den Verwal- 
tungspuffer, 

eine zweite Steuereinrichtung zum Steuern der 
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Antriebseinrichtung, so daB der optische Abta- 
ster bewegt wird und der Videotitel von einer 
Position abgelesen wird, die von der mittels Re- 
cheneinrichtung berechneten Adresse ange- 
geben wird, 

eine Beurteilungseinrichtung zum Beurteilen, 
ob die AV-Funktion bei dem Videotitel ausge- 
f Ohrt werden kann, der von der zweiten Steuer- 
einrichtung unter Bezugnahme aut das erste 
Flag und das zweite Flag, welche dem Videoti- 
tel entsprechen, abgelesen wird, und 
eine Ausfuhreinrichtung fur die AV-Funktion 
zum Ausfuhren der AV-Funktion nur dann, 
wenn die Beurteilungseinrichtung beurteilt, daft 
die AV-Funktion bei dem Videotitel verwendet 
werden kann. 

10. Plattenwiedergabegerat nach Anspruch 9, wobei 
die Beurteilungseinrichtung umfaBt: 

eine Suchbedingungstabellen-Speichereinheit 
zum Speichern einer Suchbedingungstabelle, 
welche eine Kombination von Flag-Werten auf- 
weist, wobei die Kombination der Flag-Werte 
eine Bedingung ist, unter der die Suchfunktion 
ausgefOhrt wird, 

eine Abrufeinheit fur Wiedergabeart-lnforma- 
tionen zum Abrufen einer Information uber die 
Wiedergabeart fOr den vom Bediener ausge- 
wahlten Videotitel aus dem Verwaltungspuffer 
und 

eine Bedingungsvergleichseinheit zum Verglei- 
chen einer Kombination von Flag-Werten in der 
Wiedergabeart-lnformation, die von der Abruf- 
einheit fur Wiedergabeart-lnformationen abge- 
rufen wurde, mit der Kombination von Flag- 
Werten in der Suchbedingungstabelle, 

wobei die Ausfuhreinheit fur die AV-Funktion um- 
faBt: 

eine Suchziel-Empfangsetnheit zum Erzeugen 
einer Unterbrechungsanforderung, die ein 
Suchziel angibt, nachdem vom Bediener ein 
BefehJ zum Ausfuhren der Suchfunktion einge- 
gangen ist, und 

eine Ausfuhreinheit fOr die Suchfunktion zum 
Erteilen eines Befehls an die zweite Steuerein- 
richtung, eine Position desoptischen Abtasters 
nur dann auf das Suchziel zu verlagem, wenn 
die Kombination von Flag-Werten in der abge- 
rufenen Information uber die Wiedergabeart 
mit der Kombination von Flag-Werten in der 
Suchbedingungstabelle ubereinstimmt. 

11. Plattenwiedergabegerat nach Anspruch 10, wobei 
die Kombination von Flag-Werten in der Suchbedin- 
gungstabelle fur einen ersten Fall und fur einen 
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zweiten Fall steht, wobei im ersten Fall das erste 
Flag angibt, daB der entsprechende Videotitel ge- 
maB nur einer einzigen Routen-lnformation zuruck- 
geladen wird, wobei im zweiten Fall das zweite Flag 
anzeigt, daB die Routen-lnformation des entspre- 
chenden Videotitets keine Verzweigungsinformati- 
on enthalt. 

12. Plattenwiedergabegerat nach Anspruch 11, 

wobei die Information uber die Wiedergabeart 
ein drittes Flag aufweist, das anzeigt, ob samt- 
liche Routen-lnformationen eines entspre- 
chenden Videotitels zur normalen Wiedergabe- 
art gehoren, 

wobei die normale Wiedergabeart eine Art ist, 
bei der die Mehrzahl der vldeoinformationen, 
die durch die Routen-lnformation angegeben 
werden, in vorgegebener Reihenfolge nachein- 
ander wiedergegeben werden, 
wobei es bei der Kombination von Flag-Werten 
in der Suchbedingungstabelle einen dritten und 
einen vierten Fall gibt, wobei im dritten Fall das 
dritte Flag anzeigt. daB alle Routen-lnformatio- 
nen des entsprechenden Videotitels zur nor- 
malen Wiedergabeart gehoren, und das erste 
Flag anzeigt, daB der entsprechende Videotitel 
gemaB nur einer einzigen Routen-lnformation 
zuruckgeladen wird, wobei im vierten Fall das 
dritte Flag anzeigt, daB samtliche Routen-lnfor- 
mationen des entsprechenden Videotitels zur 
normalen Wiedergabeart gehoren, und das 
zweite Flag anzeigt, daB die Routen-lnformati- 
on des entsprechenden Videotitels keine Ver- 
zweigungsinformation enthalt, wobei 
die Bedingungsvergleichseinheit die Kombina- 
tion der Flag-Werte in der Information Ober die 
Wiedergabeart, die von der Abrufeinheit fur die 
Wiedergabeart-lnformationen abgerufen wird, 
mit der Kombination von Flag-Werten in der 
Suchbedingungstabelle vergleicht. 



13. Plattenwiedergabegerat nach Anspruch 11, wobei 
die information uber die Wiedergabeart ein viertes 
45 Flag aufweist, das anzeigt, ob samtliche Routen-ln- 
formationen eines entsprechenden Videotitels zur 
Verzweigungsziel-Selbstwahlart gehoren, 
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wobei die Verzweigungsziel-Selbstwahlart eine 
Art ist, bei der ein Standard-Verzweigungsziel 
fur den Fall angegeben wird, daB vom Bediener 
kein Verzweigungsziel ausgewahlt wurde, 
wobei es bei der Kombination von Flag-Werten 
in der Suchbedingungstabelle einen ersten 
Fall, einen zweiten Fall und einen funften Fall 
gibt, wobei im funften Fall das vierte Flag an- 
zeigt, daB samtliche Routen-lnformationen ei- 
nes entsprechenden Videotitels zur Verzwei- 
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gungsztel-Selbstwahlart gehdren, 
wobei die Bedingungsvergleichseinheit die 
Kombination der Ftag-Werte in der Wiederga- 
beart-lnformation, die von der Abrufeinheit fur 
die Wiedergabeart-lnformationen abgerufen 
wird, mil der Kombination von Flag-Werten in 
der Suchbedingungstabelle vergleicht. 

14. Plattenwiedergabegerat nach Anspruch 10, wobei 

jede aus der Mehrzahl der Vldeoinformationen 
eine Mehrzahl von Vldeoblocken aufweist, wo- 
bei jeder aus der Mehrzahl von Vldeoblocken 
Videodaten und Ze itverwa It ungs information en 
pro Einheit aufweist, wobei die Videodaten 
komprimierte Daten mit einer Zeit einer bestim- 
men Einheit sind und die Zeitverwaltungsinfor- 
mationen der Einheit die Wiedergabe wahrend 
der Zeit der speziellen Einheit steuert, und 
wobei der Titelbereich eine Mehrzahl von In- 
dexzahlentabellen mit einer Mehrzahl von In- 
dexzahlen und einer Suchzielinformation auf- 
weist, welche die Adressen der Videoblocke 
angibt, die jeweils der Mehrzahl der Indexzah- 
len entsprechen, und eine Indexzahlentabelle 
einer Routen- Information entspricht, 
die Suchziel-Empfangseinheit auf die Index- 
zahlentabelle Bezug nimmt und die Adresse ei- 
nes Videoblockes bestimmt, die der als Such- 
ziel eingegebenen Indexzahl entspricht, nach- 
dem vom Bediener eine Zahl als Suchziel emp- 
fangen wurde, 

wobei die AusfOhreinheit fur die Suchfunktion 
den Befehl an die zweite Steuereinrichtung er- 
teilt, eine Position des optischen Abtasters nur 
dann auf das Suchziel zu verlagern, wenn die 
Kombination von Flag-Werten in der abgerufe- 
nen Information Oberdie Wiedergabeart mit der 
Kombination von Flag-Werten in der Suchbe- 
dingungstabelle ubereinstimmt. 



15. Plattenwiedergabegerat nach Anspruch 14, 
ches weiterhin umfaBt: 



wel- 



eine Programmstartbefehl-Empfangseinrich- 
tung zum Empfangen einer Mitteilung des Be- 
dieners uber die Eingabe mehrerer Indexzah- 
len zur programmierten Wiedergabe, 
eine Halteeinrichtung zum Halten eines Satzes 
von Indexzahlen, falls die Suchziel-Empfangs- 
einheit vom Bediener eine Mehrzahl von Zah- 
len als Indexzahlensatz erhalt, nachdem die 
Programmstartbefehl-Empfangseinrichtung 
die Mitteilung uber die Eingabe mehrerer In- 
dexzahlen ertialten hat, und 
eine AusfOhreinrichtung fOr die programmierte 
Wiedergabe zum Aktivieren der Suchfunktion- 
Ausf uhreinheit so oft, wie durch die Anzahl der 
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Indexzahlen im Indexzahlensatz angegeben, 
so daB die Suchfunktion- AusfOhreinheit den 
Befehl an die zweite Steuereinrichtung ausgibt, 
nacheinanderdie Position des optischen Abta- 
sters auf die Suchziele entsprechend den In- 
dexzahlen im Indexzahlensatz zu verlagern. 

16. Plattenwiedergabegerat nach Anspruch 10, wobei 

jede aus der Mehrzahl von Vldeoinformationen 
eine Mehrzahl von Vldeoblocken aufweist, die 
in der Reihenfolge ihrer zeitlichen Wiedergabe 
angeordnet sind, wobei jeder aus der Mehrzahl 
von Videoblocken Videodaten und Zeitverwal- 
tungsinformationen pro Einheit enthalt, wobei 
die Videodaten komprimierte Daten der Zeit fur 
eine bestimmte Einheit sind und die Zeitverwal- 
tungsinformation die Wiedergabe wahrend der 
Zeit der speziellen Einheit steuert, 
wobei der Titelbereich eine Mehrzahl von Zeit- 
zuordnungstabellen mit Informationen umfaBt, 
die ein Verhaltnis zwischen der Mehrzahl von 
Videoblocken und einer Mehrzahl von Zeitco- 
des angeben, 

wobei ein Zeitcode vom Plattenwiedergabege- 
rat angezeigt wird, wenn ein entsprechender 
Videoblock wiedergegeben wird, 
wobei die Mehrzahl der Zeitzuordnungstabel- 
len einer Mehrzahl von Routen-lnfonmationen 
der ersten und der zweiten Art entspricht, 
wobei die Suchziel-Empfangseinheit zur Be- 
zugnahme auf die Zeitzuordnungstabelle und 
zum Festlegen einer Adresse eines Videoblok- 
kes, der dem als Suchziel eingegebenen Zeit- 
code entspricht, nachdem vom Bediener eine 
Zahl als Zeitcode eingegeben wurde, 
wobei die Suchfunktions-Ausfuhreinheit den 
Befehl an die zweite Steuereinrichtung ausgibt, 
eine Position des optischen Abtasters nur dann 
auf das Suchziel zu verlagern, wenn die Kom- 
bination von Flag-Werten in der abgerufenen 
Information mit der Wiedergabeart zu der Kom- 
bination von Flag-Werten in der Suchbedin- 
gungstabelle ubereinstimmt. 

17. Plattenwiedergabegerat nach Anspruch 9, wobei 
die Beurteilungseinrichtung umfaBt: 

eine Speichereinheit fur eine Ruckmeldungs- 
bedingungstabelle zum Speichern einer ROck- 
meldungsbedingungstabelle, welche eine 
Kombination von Flag-Werten aufweist, wobei 
die Kombination von Flag-Werten eine Bedin- 
gung darstellt, unter der die Suchfunktion aus- 
gefuhrt wird, 

eine Abrufeinheit fur die Wiedergabeart-lnfor- 
mation zum Abrufen einer Information uber die 
Wiedergabeart aus dem Verwaltungspuffer, die 
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dem vom Bediener ausgewahlten Videotitel 
©ntspricht, und 

eine Bedingungsvergleichseinheit zum Verglei- 
chen einer Kombination von Flag-Werten in der 
Information uber die Wiedergabeart, welche 
von der Abrufeinheit fOr Wiedergabeart-lnfor- 
mationen abgerufen wurde, mit der Kombinati- 
on von Flag-Werten in der ROckmeldungsbe- 
dingungstabelle, 

wobei die Ausfuhreinrichtung fur die AV-Funktion 
aufweist: 

eine Uberwachungseinheit zur Fortschritts- 
Dberwachung des optischen Abtasters, der von 
der zweiten Steuereinrichtung gesteuert fort- 
schreitet, 

eine AusfOhreinheit fur die Ruckmeldungsf unk- 
tion zum Erzeugen einer Ruckmeldungs-An- 
zeigeinformation, ausgehend von dem Betrag 
des Fortschritts des von der Uberwachungsein- 
heit Oberwachten optischen Abtasters, nur 
dann, wenn die Kombination von Flag-Werten 
in der abgerufenen Wiedergabea it-Information 
mit der Kombination von Flag-Werten in der 
ROckmeldungsbedingungstabelle uberein- 
stimmt, und 

eine Anzeigeeinheit zum Anzeigen der Ruck- 
meldungs-Anzeigeinformation, die von der 
Ausfuhreinheit fur die Ruckmeldungsfunktion 
erzeugt wird. 

18. Plattenwiedergabegerat nach Anspruch 17, wobei 

die Kombination von Flag-Werten in der ROck- 
meldungsbedingungstabelle zu einem ersten 
Fall und einem zweiten Fall gehort, wobei im 
ersten Fall das erste Flag anzeigt, daB der ent- 
sprechende Videotitel gemaB nur einer einzi- 
gen Routen-lnformation zuruckgeladen wird 
und im zweiten Fall das zweite Flag anzeigt, 
daB die Routen-lnformation des entsprechen- 
den Videotitels nicht die Verzweigungsinforma- 
tion enthalt. 

19. Plattenwiedergabegerat nach Anspruch 18, 

wobei die Information Ober die Wiedergabeart 
ein drittes Flag aufweist, das anzeigt, ob samt- 
liche Routen-lnformationen eines entspre- 
chenden Videotitels zur normalen Wiedergabe- 
art gehoren, 

wobei die normale Wiedergabeart eine Art ist, 
bei der die Mehrzahl der Video information en, 
die durch die Routen-lnformation angegeben 
werden, in vorgegebener Reihenfolge nachein- 
ander wiedergegeben werden, 
wobei die Kombination von Flag-Werten in der 
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ROckmeldungsbedingungstabelle einen dritten 
und einen vierten Fall darstellen, wobei im drit- 
ten Fall das dritte Flag anzeigt, daB alle Rou- 
ten-lnformationen des entsprechenden Video- 
titels zur normalen Wiedergabeart gehoren, 
und das erste Flag anzeigt, daB der entspre- 
chende Videotitel gemaB einer Routen-lnfor- 
mation wiederaufgefunden wird, wobei im 
zweiten Fall das dritte Flag anzeigt, daB samt- 
liche Routen-lnformationen des entsprechen- 
den Videotitels zur normalen Wiedergabeart 
gehoren und das zweite Flag anzeigt, daB die 
Routen-lnformation des entsprechenden Vi- 
deotitels die Verzweigungsinformation nicht 
enthalt, 

wobei die Bedingungsvergleichseinheit die 
Kombination der Flag-Werte in der Information 
uber die Wiedergabeart, die von der Abrufein- 
heit fur die Wiedergabeart-lnformationen abge- 
rufen wird, mit der Kombination von Flag-Wer- 
ten in der ROckmeldungsbedingungstabelle 
vergleicht. 

20. Plattenwiedergabegerat nach Anspruch 18, 

wobei die Information Ober die Wiedergabeart 
ein viertes Flag aufweist, welches angibt, ob 
samtliche Routen-lnformationen eines ent- 
sprechenden Videotitels zu der Verzweigungs- 
ziel-Selbstwahlart gehoren, 
wobei die Verzweigungsziel-Selbstwahlart eine 
Art ist, bei der ein Standard Verzweigungsziel 
f Or den Fall angegeben wird, daB vom Bediener 
kein Verzweigungsziel ausgewahlt wurde, 
wobei die Kombination von Flag-Werten in der 
ROckmeldungsbedingungstabelle einen ersten 
Fall, einen zweiten Fall und einen fOnften Fall 
darstellt, 

wobei im fOnften Fall das vierte Flag anzeigt, 
daB samtliche Routen-lnformationen des ent- 
sprechenden Videotitels zur Verzweigungsziel- 
Selbstwahlart gehoren, 

wobei die Bedingungsvergleichseinheit die 
Kombination der Flag-Werte in der Information 
uber die Wiedergabeart, die von der Abrufein- 
heit fur die Wiedergabeart-lnformationen abge- 
rufen wird, mit der Kombination von Flag-Wer- 
ten in der ROckmeldungsbedingungstabelle 
vergleicht. 

21. Plattenwiedergabegerat nach Anspruch 17, 

wobei jede aus der Mehrzahl der Videoinforma- 
tionen eine Mehrzahl von Videoblocken auf- 
weist, wobei jeder aus der Mehrzahl von Video- 
blocken Videodaten und Zeitverwattungsinfor- 
mationen pro Einheit aufweist, wobei die Video- 
daten komprimierte Daten mit einer bestimmen 
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Zeit pro Einheit sind und die Zeitverwaltungs- 
informationen pro Einheit wahrend der Zeit der 
speziellen Einheit die Wiedergabe steuert, und 
wobei der Titelbereich eine Indexzahlentabelle 
mit einer Mehrzahl von Indexzahlen und einer 
Suchzielinformation aufweist, welche die 
Adressen der vldeoblocke angibt, die jeweils 
der Mehrzahl der Indexzahlen entsprechen, 
wobei die Indexzahlentabelle einer Routen-ln- 
formation entspricht, 

wobei die Uberwachungseinheit eine Adresse 
eines vom optischen Abtaster abgelesenen V»- 
deoblockes uberwacht und auf die Indexzah- 
lentabelle zugreift, um eine Indexzahl zu ermit- 
teln, die der uberwachten Adresse entspricht, 
wobei die Ausfuhreinheit fur die Ruckmel- 
dungsfunktion die Ruckmeldungs-Anzeigein- 
formation erzeugt, ausgehend von der von der 
Uberwachungseinheit ermittelten Indexzahl 
nurdann, wenn die Kombination von Flag-Wer- 
ten in der abgerufenen Wiedergabeart-lnfor- 
mation mit der Kombination von Flag-Werten in 
der Ruckmeldungsbedingungstabelle uberein- 
stimmt, 

wobei die Anzeigeeinheit die Ruckmeldungs- 
Anzeigeinformation anzeigt, die von der Aus- 
fuhreinheit fur die Ruckmeldungsfunktion er- 
zeugt wird. 

22. Plattenwiedergabegerat nach Anspruch 21, 

wobei jeder aus der Mehrzahl von Videotiteln 
in der optischen Multimedia-Platte eine Kenn- 
ziffer hat, 

wobei die Uberwachungseinheit weiterhin die 
Kennziffer eines von dem optischen Abtaster 
gelesenen Videotitels uberwacht, 
wobei die Ausfuhreinheit fur die Ruckmel- 
dungsfunktion die Ruckmeldungs-Anzeigein- 
fonmation ausgehend von der Kennziffer des 
von der Uberwachungseinheit uberwachten Vi- 
deotitels und von derdurch die Uberwachungs- 
einheit ermittelten Indexzahl erzeugt, wenn die 
Kombination von Flag-Werten in der abgerufe- 
nen Wiedergabeart-lnformation mit der Kombi- 
nation von Flag-Werten in der Ruckmeldungs- 
bedingungstabelle ubereinstimmt, wobei die 
Ausfuhreinheit fur die Ruckmeldungsfunktion 
die Ruckmeldungs-Anzeigeinformation ledig- 
lich auf der Grundlage der von der Uberwa- 
chungseinheit uberwachten Kennziffer des Vi- 
deotitels erzeugt, wenn die Kombination von 
Flag-Werten in der abgerufenen Wiedergabe- 
art-lnformation nicht mit der Kombination von 
Flag-Werten in der Ruckmeldungsbedingungs- 
tabelle ubereinstimmt, 

wobei die Anzeigeeinheit die Ruckmeldungs- 
Anzeige information anzeigt, die von der Aus- 



fuhreinheit fur die Ruckmeldungsfunktion er- 
zeugt wird. 

23. Plattenwiedergabegerat nach Anspruch 17, 

5 

wobei jede aus der Mehrzahl von Videoinfor- 
mationen eine Mehrzahl von Videoblocken auf- 
weist, die in der Reihenfolge ihrer zeitlichen 
Wiedergabe angeordnet sind, 

10 wobei jeder aus der Mehrzahl von Videoblok- 

ken Videodaten und Zeitverwaltungsinforma- 
tionen pro Einheit enthalt, wobei die Videoda- 
ten komprimierte Daten der Zeit fur eine be- 
stimmte Einheit sind und die Zeitverwaltungs- 

15 information die Wiedergabe wahrend der Zeit 

der speziellen Einheit steuert, 
wobei die optische Multimedia-Platte eine Zeit- 
zuordnungstabelle mit Informationen umfaGt, 
die ein Verhaltnis zwischen der Mehrzahl von 

20 Videoblocken und einer Mehrzahl von Zeitco- 

des angeben, 

wobei ein Zeitcode vom Plattenwiedergabege- 
rat angezeigt wird, wenn ein entsprechender 
Videoblock wiedergegeben wird, 
25 wobei die Ausfuhreinheit fur die Ruckmel- 

dungsfunktion umfal3t: 

eine Anzeigeeinheit fur den Anfangszeitcode 
zum Anzeigen eines Anfangszeitcodes mit ei- 
nem bestimmten Format, wenn die zweite 
so Steuereinrichtung mit dem Lesen des videoti- 

tels anfangt, 

eine Fortschrittsuberwachungseinheit zum 
Uberwachen eines von dem optischen Abtaster 
eingelesenen Videoblocks und 

35 eine Zeitcode-Fortschreibungseinhett zum An- 

zeigen eines Zeitcodes, der dem Videoblock 
entspricht, der von der Fortschrittsuberwa- 
chungseinheit durch Vergleich mit der Zeitzu- 
ordnungstabelle uberwacht wird, wobei die 

40 Zeitcode-Fortschreibungseinheit zuerst den 

Anfangszeitcode fortschreibt und dann weiter- 
hin aktualisiert, wahrend das Lesen der Daten 
mit dem optischen Abtaster fortschreitet. 

45 24. Plattenwiedergabegerat nach Anspruch 23, 

wobei jeder aus der Mehrzahl von Videotiteln 
auf der optischen Multimedia-Platte eine Kenn- 
ziffer hat, 

50 wobei die Uberwachungseinheit zudem die 

Kennziffer eines Videotitels uberwacht, der 
vom optischen Abtaster eingelesen wird, 
wobei die Ausfuhreinheit fur die Ruckmel- 
dungsfunktion die Ruckmeldungs-Anzeigein- 

55 formation erzeugt, ausgehend von der von der 

Uberwachungseinheit uberwachten Kennziffer 
des Videotitels und einem Anfangszeitcode 
und dem Zeitcode, der von der Zeitcode-Fort- 
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schreibungseinheit angezeigt wird, wenn die 
Kombination von Flag-Werten in der abgerufe- 
nen Information Oberdie Wiedergabeart mit der 
Kombination von Flag-Werten in der Ruckmel- 
dungsbedingungstabelle Obereinstimmt, s 
wobei die Ausfuhreinheit fur die Ruckmel- 
dungsfunktion die Ruckmeldungs-Anzeigein- 
formation lediglich auf der Grundlage der von 
der Uberwachungseinheit Oberwachten Kenn- 
ziffer des Videotitels erzeugt, wenn die Kombi- io 
nation von Flag-Werten in der abgerufenen In- 
formation uber die Wiedergabeart nicht mit der 
Kombination von Flag-Werten in der Ruckmel- 
dungsbedingungstabelle Obereinstimmt, 
wobei die Anzeigeeinheit die von der Ausfuhr- is 
einheit fur die Ruckmeldungsfunktion erzeugte 
Ruckmeldungs-Anzeigeinformation anzeigt. 

25. Plattenwiedergabegerat nach Anspruch 9, wobei 

20 

die Information uber die Wiedergabeart ein 
viertes Flag aufweist, welches angibt, ob samt- 
liche Routen-lnformationen eines entspre- 
chenden Videotitels zur Branch-ln-Titelart ge- 
horen, 25 
wobei die Branch-ln-Titelart eine Art ist, bei der 
ein aktueller Videotitel nicht in einen anderen 
Videotitel verzweigt, 

wobei das Plattenwiedergabegerat zudem umfaBt: 30 

eine Programmstartbefehl-Empfangseinrich- 
tung zum Empfangen einer Mitteilung des Be- 
dieners uber die Eingabe mehrerer Indexzah- 
len zur programmierten Wiedergabe, 35 
eine Titelanzahl-Empfangseinrichtung zum 
Empfangen einer Zahleneingabe als Titelan- 
zahl durch den Bediener, 
eine Verzweigungs-Beurteilungseinrichtung, 
mit der immer dann, wenn die Titelanzahl-Emp- 40 
fangseinrichtung eine Titelzahl erhatt, beurteilt 
wird, ob ein Videotitel, welcher der von der Ti- 
telanzahl-Empfangseinrichtung empfangenen 
Titelzahl entspricht, in einen anderen Videotitel 
verzweigt, indem auf Flags in der Information *5 
uber die Wiedergabeart Bezug genommen 
wird, 

eine Halteeinrichtungzum Hatten eines Satzes 
von Videotitelzahlen, die Videotiteln entspre- 
chen, uber die die Verzweigungs-Beurteilungs- so 
einrichtung die Beurteilung getroffen hat, daB 
sie nicht in einen anderen Videotitel verzwei- 
gen, und 

eine Ausfuhreinrichtung fur die programmierte 
Wiedergabe zum Aktivieren der Rechenein- 55 
richtung und der zweiten Steuereinrichtung so 
oft, wie durch die Anzahl der Videotitelzahlen 
im Videotitelzahlensatz angegeben, damit die 



Videotitel, welche den Videotitelzahlen im Vi- 
deotitelzahlensatz entsprechen, nacheinander 
gelesen werden. 

26. Verfahren, welches bei einem Plattenwiedergabe- 
gerat mit Puffer angewandt wird, zur Wiedergabe 
einer optischen Multimedia-Platte gemaB Definition 
aus Anspruch 1, wobei die optische Multimedia- 
Platte eine Mehrzahl von Videotiteln, eine Mehrzahl 
von Verwaltungsinformationen und eine Mehrzahl 
von Informationen uber die Wiedergabeart umfaBt, 
wobei jeder aus der Mehrzahl von Videotiteln eine 
Routen-lnformationen und eine Mehrzahl von VI- 
deoinformationen aufweist, die entsprechend der 
Routen- Information zuruckladbar sind, wobei jede 
aus der Mehrzahl von Verwaltungsinformationen ei- 
ne Adresse eines entsprechenden Videotitels ver- 
waltet, wobei jeder aus der Mehrzahl der Videotitel 
eine Videoproduktion ist, wobei jede aus der Mehr- 
zahl der Informationen uber die Wiedergabeart ein 
erstes Flag und ein zweites Flag aufweist, wobei 
das erste Flag angibt, ob ein entsprechender Video- 
titel gemaB nur einer einzigen Routen-lnformation 
oder gemaB einer Mehrzahl von Routen-lnformatio- 
nen zuruckladbar ist, und das zweite Flag angibt, 
ob die Routen-lnformation des entsprechenden Vi- 
deotitels eine Verzweigungsinformation enthalt, 
wobei das Verfahren umfaBt: einen ersten Schreib- 
schritt, bei dem eine Verwaltungs information in den 
Puffer geschrieben wird, 

einen ersten Empfangsschritt, bei dem ein Vi- 
deotitel empfangen wird, der von einem Bedie- 
ner zur Wiedergabe ausgewahlt wurde, 
einen Berechnungsschritt zum Berechnen ei- 
ner Adresse des vom Bediener ausgewahlten 
videotitels durch Zugriff auf den Puffer, 
einen zweiten Steuerschritt zum Ablesen des 
Videotitels von einer Position, die von der im 
Berechnungsschritt berechneten Adresse an- 
gegeben wird, 

einen Beurteilungsschritt, in dem beurteilt wird, 
ob die AV-Funktion bei dem im zweiten Steuer- 
schritt abgelesenen Videotitel ausgefuhrt wer- 
den kann, indem auf das dem Videotitel ent- 
sprechende erste Flag und zweite Flag Bezug 
genommen wird, wobei die AV-Funktion zumin- 
dest eine Suchfunktion, welche das Plattenwie- 
dergabegerat in die Lage versetzt, einen will- 
kurlichen Teil des Videotitels zu suchen und 
wiederzugeben, und eine Ruckmeldungsfunk- 
tion aufweist, die es dem Plattenwiedergabe- 
gerat gestattet, eine verstrichene Wiedergabe- 
zeit zu uberwachen und anzuzeigen, und 
einen Ausfuhrschritt fur die AV-Funktion zum 
AusfOhren der AV-Funktion nur dann, wenn im 
Beurteilungsschritt eingeschatzt wird, daB die 
AV-Funktion bei dem Videotitel verwendet wer- 
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den kann. 



Revendications 

1. Disque optique multimedia comprenant une zone 
de titre et une zone de gestionnaire, ou : 

la zone de titre stocke une pluralite de trtres vi- 
deo dont chacun est une production video et 
dont chacun comprend des informations 
d'acheminement et une pluralite d'elements 
d'informations video recuperables selon les in- 
formations d'acheminement, 
ou il y a trois types de titres video qui sont d'un 
premier type, d'un second type, et d'un troisie- 
me type, avec des titres video du premier type 
etant recuperes selon seulement un element 
d'informations d'acheminement, des titres vi- 
deo du second type etant recuperes selon une 
pluralite d'elements d'informations d'achemi- 
nement et d'informations de branche, et des ti- 
tres video du troisieme type etant recuperes se- 
lon une pluralite d'elements d'informations 
d'acheminement sans informations de bran- 
che, 

et ou la zone de gestionnaire comprend : 

une zone d'informations de gestion d'adresse 
pour stocker une pluralite d'elements d'infor- 
mations de gestion d'adresse qui comprennent 
chacun une adresse d'une de la pluralite des 
titres video ; caracterise par 
une zone d'informations de type de lecture pour 
stocker une plurality d'elements d'informations 
de type de lecture, ou la pluralite d'elements 
d'informations de type de lecture correspond a 
la pluralite d'elements d'informations de ges- 
tion d'adresse, chacun de la pluralite des ele- 
ments d'informations de type de lecture com- 
prenant un premier indicateur et un second in- 
dicates, dont le premier indicateur indique si 
un titre video correspondant est recupere selon 
un Element des informations d'acheminement 
ou selon une pluralite d'elements d'informa- 
tions d'acheminement, et te second indicateur 
indique si les informations d'acheminement du 
titre video correspondant comprennent des in- 
formations de branche. 

2. Disque optique multimedia selon la revendication 
1, ou 

chacun de la pluralite des elements d'informa- 
tions de type de lecture indique qu'un appareil 
de reproduction de disque peut executer un 
fonctionnement audiovisuel pour un titre video 



correspondant si le titre video correspondant 
est au moins un d'un premier cas et d'un se- 
cond cas, ou dans le premier cas, le premier 
indicateur indique que le titre video correspon- 

5 dant est recupere selon seulement un element 

des informations d'acheminement, et dans le 
second cas, le second indicateur indique que 
les informations d'acheminement du titre video 
correspondant ne comprennent pas les infor- 

10 mations de branche, et 

ou le fonctionnement audiovisuel comprend au 
moins une fonction de recherche pour permet- 
tre a Pappareil de reproduction de disque de re- 
chercher et de reproduire une partie arbitraire 

15 d'un titre video et une fonction de retroaction 

pour permettre a I'appareil de reproduction de 
disque de controler et d'afficher un temps ecou- 
le de reproduction. 

20 3. Disque optique multimedia selon la revendication 
2, ou 

les informations de type de lecture compren- 
nent un troisieme indicateur qui indique si tous 

25 les elements d'informations d'acheminement 

d'un titre video correspondant sont d'un type de 
lecture normal, ou le type de lecture normal est 
un type dans lequel la pluralite d'elements d'in- 
formations video specifies par les informations 

30 d'acheminement sont sequentiellement repro- 

duits dans un ordre predetermine. 

4. Disque optique multimedia selon la revendication 
2, ou les informations de type de lecture compren- 

35 nent un quatrieme indicateur qui indique si tous les 
elements d'informations d'acheminement d'un titre 
video correspondant sont d'un type de branche 
dans un titre, ou le type de branche dans un titre 
est un type dans lequel un titre video actuel ne bran- 

40 che pas un autre titre video. 

5. Disque optique multimedia selon la revendication 
2, ou les informations de type de lecture compren- 
nent un cinquieme indicateur qui indique si tous les 

45 elements d'informations d'acheminement d'un titre 
video correspondant sont d'un type de selection 
automatique de destination de branche, ou le type 
de selection automatique de destination de branche 
est un type dans lequel une destination de branche 

50 defectueuse est specified pour un cas ou aucune 
destination de branche n'a ete selectionnee par un 
operateur. 

6. Disque optique multimedia selon la revendication 2, 

55 

ou chacun de la pluralite des elements d'infor- 
mations video comprend une pluralite de blocs 
video, ou chacun de la pluralite de blocs video 
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comprend des donnees video et des informa- 
tions de gestion de temps d'unite, ou les don- 
n6es video sont des donnees compress6es 
d'un certain temps d'unite et les informations 
de gestion de temps d'unite commandent une 
reproduction pendant un certain temps d'unite, 
et 

ou la zone de titre comprend une pluralite de 
tables de numero d'index comprenant chacun 
une pluralite de numeros d'index et des infor- 
mations de destination de recherche qui indi- 
quent des adresses de blocs video respective- 
ment correspondant a la pluralite de numeros 
d'index, ou la pluralite de tables de numero d'in- 
dex correspond a une pluralite d'elements d'in- 
formations d'acheminement du premier type et 
du second type. 

7. Disque optique multimedia selon la revendication 6, 

ou la pluralite de blocs video sont disposes 
dans un ordre de reproduction dans une direc- 
tion de rotation du disque optique multimedia, 
et 

ou la zone de titre comprend en outre une plu- 
ralite de tables de carte de temps comprenant 
des informations indiquant une relation entre la 
pluralite de blocs video et une pluralite de co- 
des de temps, ou un code de temps est affiche 
par Tappareil de reproduction de disque lors- 
qu'un bloc de donnees video correspondant est 
reproduit, ou la pluralite de tables de carte de 
temps correspond a une pluralite d'elements 
d'informations d'acheminement du premier ty- 
pe et du second type. 

8. Disque optique multimedia selon la revendication 
2, ou la zone de gestionnaire et la zone de titre sont 
formees sur une surface d'une couche d'informa- 
tions, ou la couche d'informations est formee entre 
un premier substrat transparent et un second subs- 
trat transparent, chacun du premier substrat trans- 
parent et du second substrat transparent ayant une 
gamme d'epaisseur de 0,5 mm a 0,7 mm. 

9. Appareil de reproduction de disque pour reproduire 
un disque optique multimedia tel que defini selon la 
revendication 1 , le disque optique multimedia com- 
prenant une zone de titre et une zone de gestion- 
naire, ou la zone de titre stocke une pluralite de li- 
tres video, dont chacun est une production video et 
qui comprennent chacun des informations d'ache- 
minement et une pluralite d'elements d'informations 
vid6o recuperables selon les informations d'ache- 
minement, ou la zone de gestionnaire comprend : 
une zone d'informations de gestion d'adresse pour 
stocker une pluralite d'elements d'informations de 
gestion d'adresse qui comprennent chacun une 



adresse d'une de la pluralite des titres video ; et une 
zone d'informations de type de lecture pour stocker 
une pluralite d'elements d'informations de type de 
lecture, ou la pluralite d'elements d'informations de 

s type de lecture correspond a la pluralite d'elements 
d'informations de gestion d'adresse, ou chacun de 
la pluralite des elements d'informations de type de 
lecture comprend un premier indicateur et un se- 
cond indicateur, le premier indicateur indiquant si 

10 un titre video correspondant est r6cuperable selon 
seulement un element d'informations d'achemine- 
ment ou selon une pluralite d'elements d'informa- 
tions d'acheminement, et le second indicateur indi- 
quant si les informations d'acheminement du titre 

is video correspondant comprennent des informa- 
tions de branche, ou chacun de la pluralite des ele- 
ments d'informations de type de lecture indique que 
Tappareil de reproduction de disque peut executer 
un fonctionnement audiovisuel dans un titre video 

20 correspondant lorsque le titre video correspondant 
est au moins un d'un premier cas et d'un second 
cas, ou dans le premier cas, le premier indicateur 
indique que le titre video correspondant est recupe- 
rable selon un element des informations d'achemi- 

25 nement, ou dans le second cas, le second indica- 
teur indique que les informations d'acheminement 
du titre video correspondant ne comprennent aucu- 
ne informations de branche, ou le fonctionnement 
audiovisuel comprend au moins une fonction de re- 

30 cherche, pour permettre a I'appareil de reproduc- 
tion de disque de rechercher et de reproduire une 
partie arbitraire du titre video et une fonction de re- 
troaction pour permettre a I'appareil de reproduc- 
tion de disque de controler et d'afficher un temps 

35 ecoule de reproduction, 

I'appareil de reproduction de disque 
comprenant : 

une tete de lecture optique pour lire optique- 
40 ment des donnees a partir du disque optique 

multimedia ; un mecanisme d'entraTnement 
pour entraTner la tete de lecture optique ; 
un premier moyen de commande pour com- 
mander le mecanisme d'entraTnement pour 
45 avoir les donnees de lecture de position optique 

a partir de la zone de gestionnaire ; 
un tampon de gestionnaire pour stocker les 
donnees lues par le premier moyen de 
commande ; 

50 un moyen de reception pour recevoir un titre 

video selectionne par un operateur pour §tre 
reproduit ; 

un moyen de calcul pour calculer une adresse 
du titre video selectionne par I'operateur en se 
55 referant au tampon de gestionnaire ; 

un second moyen de commande pour com- 
mander le mecanisme d'entraTnement pour de- 
placer la tete de lecture optique pour avoir le 
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litre video lu a partir d'une position specif iee par 
I'adresse calculSe par le moyen de calcul ; 
un moyen de test pour tester si le fonctionne- 
ment audiovisuel peut etre execute dans le titre 
video lu par le second moyen de commande en 
se referant au premier indicateur et au second 
indicateur correspondant au titre video ; et 
un moyen d'execution de fonctionnement 
audiovisuel pour executer le fonctionnement 
audiovisuel seulement lorsque le moyen detest 
teste que le fonctionnement audiovisuel peut 
etre utilise dans le titre video. 

10. Appareil de reproduction de disque selon la reven- 
dication 9, ou le moyen de test comprend : 

une unite de stockage table de condition de re- 
cherche pour stocker une table de condition de 
recherche qui comprend une combinaison des 
valeurs d'indicateur, la combinaison de valeurs 
d'indicateur etant une condition dans laquelle 
la fonction de recherche est executed ; 
une unite de recherche d'informations de type 
de lecture pour rechercher un element d'infor- 
mations de type de lecture a partir du tampon 
de gestionnaire correspondant au titre video 
selectionne par I'operateur ; et 
une unite de comparaison de condition pour 
comparer une combinaison des valeurs d'indi- 
cateur dans Telement d'informations de type de 
lecture recherche par I'unite de recherche d'in- 
formations de type de lecture avec la combinai- 
son des valeurs d'indicateur dans la table de 
condition de recherche, 

ou le moyen d'execution de fonctionnement 
audiovisuel comprend : 

une unite de r6ception de destination de re- 
cherche pour generer, lors de la reception 
d'une instruction pour executer la fonction de 
recherche de I'operateur, une demande d'inter- 
ruption specifiant une destination de 
recherche ; et 

une unite d'execution de fonction de recherche 
pour donner I'instruction au second moyen de 
commande de changer une position de la tete 
de lecture optique a la destination de recherche 
seulement lorsque la combinaison des valeurs 
d'indicateur dans les informations de type de 
lecture recherchees correspond a la combinai- 
son des valeurs d'indicateur dans la table de 
condition de recherche. 

11. Appareil de reproduction de disque selon la reven- 
dication 10, ou la combinaison des valeurs d'indi- 
cateur dans la table de condition de recherche est 
un d'un premier cas et d'un second cas, ou dans le 



premier cas, le premier indicateur indique que le ti- 
tre video correspondant est recupere selon seule- 
ment un 6l6ment des informations d'achemine- 
ment, ou dans le second cas, le second indicateur 
5 indique que les informations d'acheminement du ti- 

tre video correspondant ne comprennent aucune 
informations de branche. 

12. Appareil de reproduction selon la revendication 11 , 

10 

ou les informations de type de lecture compren- 
nent un troisi6me indicateur qui indique si tous 
les elements d'informations d'acheminement 
d'un titre video correspondant sont d'un type de 

15 lecture normal, 

ou le type de lecture normal est un type dans 
lequel la pluralite d'elements d'informations vi- 
deo specifies par les informations d'achemine- 
ment sont sequentiellement reproduites dans 

20 un ordre predetermine, 

ou la combinaison des valeurs d'indicateur 
dans la table de condition de recherche est un 
d'un troisieme cas et d'un quatrieme cas, ou 
dans le troisieme cas, le troisieme indicateur in- 

25 dique que tous les elements d'informations 

d'acheminement du titre video correspondant 
sont du type de lecture normal et le premier in- 
dicateur indique que le titre video correspon- 
dant est recupere selon seulement un 6lement 

30 des informations d'acheminement, ou dans le 

quatrieme cas, le troisieme indicateur indique 
que tous les elements d'informations d'achemi- 
nement du titre video correspondant sont d'un 
type de lecture normal et le second indicateur 

35 indique que les informations d'acheminement 

du titre video correspondant ne comprennent 
aucune informations de branche, ou 
I'unite de comparaison de condition compare la 
combinaison des valeurs d'indicateur dans 

40 I'element des informations de type de lecture 

recherchees par I'unite de recherche d'informa- 
tions de type de lecture avec la combinaison 
des valeurs d'indicateur dans la table de con- 
dition de recherche. 

45 

13. Appareil de reproduction de disque selon la reven- 
dication 11, ou les informations de type de lecture 
comprennent un quatrieme indicateur qui indique si 
tous les elements d'informations d'acheminement 

50 d'un titre video correspondant sont d'un type de se- 
lection automatique de destination de branche, 

ou le type de selection automatique de destina- 
tion de branche est un type dans lequel une 
55 destination de branche defectueuse est speci- 

fiee lorsque aucune destination de branche n'a 
ete selectionnee par un operateur, 
ou la combinaison des valeurs d'indicateur 
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dans la tarie de condition de recherche est un 
du premier cas, du second cas, etducinquieme 
cas, ou dans le cinquieme cas, le quatrieme in- 
dicateur indique que tous les elements d'infor- 
mations d'acheminement du titre video corres- s 
pondant sont du type de selection automatique 
de destination de branche, 
ou I'unite de comparaison de condition compa- 
re la combinaison des valeurs d'indicateur dans 
I'element des informations de type de lecture 10 
recherchees par I'unite de recherche d'informa- 
tions de type de lecture avec la combinaison 
des valeurs d'indicateur dans la table de con- 
dition de recherche. 

75 

14. Appareil de reproduction de disque selon la reven- 
dication 10, ou 

chacun de la pluralite des el6ments d'informa- 
tions video comprend une pluralite de blocs vi- 20 
deo, ou chacun de la pluralite de blocs video 
comprend des donnees video et des informa- 
tions de gestion de temps d'unite, ou les don- 16. 
nees video sont des donnees compressees 
d'un certain temps d'unite et les informations 25 
de gestion de temps d'unite commandent une 
reproduction pendant un certain temps d'unite, 
ou la zone de titre comprend une table de nu- 
mero d'index comprenant une pluralite de nu- 
meros d'index et des informations de destina- 30 
tion de recherche qui indiquent des adresses 
des blocs video correspondant respectivement 
a la pluralite de numeros d'index, une table de 
numero d'index correspond a un element des 
informations d'acheminement; 35 
ou I'unite de reception de destination de recher- 
che, lors de la reception d'un numero introduit 
par I'operateur comme numero d'index, se re- 
fere a la table de numero d'index et determine 
une adresse d'un bloc video correspondant au 40 
numero d'index introduit comme destination de 
recherche, 

ou I'unite d'execution de ta fonction de recher- 
che donne I'instruction au second moyen de 
commande de changer une position de la tete *s 
de lecture optique a la destination de recherche 
seulement lorsque la combinaison des valeurs 
d'indicateur dans les informations de type de 
lecture recherchees correspond a la combinai- 
son des valeurs d'indicateur dans la table de 50 
condition de recherche. 

15. Appareil de reproduction de disque selon la reven- 
dication 14 comprenant en outre : 

55 

un moyen de reception destruction de debut 
de programme pour recevoirde I'operateur une 
notification d'introduction d'une pluralite de nu- 



meros d'index pour une reproduction 
programmee ; 

un moyen de maintien pour maintenir un jeu de 
numeros d'index si I'unite de reception de des- 
tination de recherche recoit une pluralite de nu- 
meros de I'operateur comme jeu de numeros 
d'index apres que le moyen de r6ception des- 
truction de debut de programme ait recu la no- 
tification d'introduction d'une pluralite de nume- 
ros d'index ; et 

un moyen d'execution de reproduction pro- 
grammee pour activer I'unite d'ex6cution de 
fonction de recherche autant de fois que le 
nombre de numeros d'index dans le jeu de nu- 
meros d'index pour que I'unite d'execution de 
fonction de recherche donne I'instruction au se- 
cond moyen de commande de changer se- 
quentiellement la position de la tete de lecture 
optique aux destinations de recherche corres- 
pondant aux numeros d'index dans le jeu de 
numeros d'index. 

Appareil de reproduction de disque selon la reven- 
dication 10, ou 

chacun de la pluralite des elements d'informa- 
tions video comprend une pluralite de blocs vi- 
deo qui sont disposes dans des series tempo- 
relies dans un ordre de reproduction, ou cha- 
cun de la pluralite de blocs video comprend des 
donnees video et des informations de gestion 
de temps d'unite, ou les donnees video sont 
des donnees compressees d'un certain temps 
d'unite et les informations de gestion de temps 
d'unite commande une reproduction pendant 
un certain temps d'unite, 
ou la zone de titre comprend une pluralite de 
tables de carte de temps comprenant des infor- 
mations indiquant une relation entre la pluralite 
de blocs video et une pluralite de codes de 
temps, 

ou un code de temps est affiche par I'appareil 
de reproduction de disque lorsqu'un bloc video 
correspondant est reproduit, 
ou la pluralite de tables de carte de temps cor- 
respond a une pluralite d'elements d'informa- 
tions d'acheminement du premier type et du se- 
cond type, 

ou I'unite de reception de destination de recher- 
che, lors de la reception d'un numero introduit 
par I'operateur comme code de temps, se refe- 
re a la table de carte de temps et determine une 
adresse d'un bloc video correspondant au code 
de temps d'introduction comme destination de 
recherche, 

ou I'unite d'execution de fonction de recherche 
donne I'instruction au second moyen de com- 
mande de changer une position de la tete de 
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lecture optique a la destination de recherche 
seulement torsque la combinaison des valeurs 
d'indicateur dans les informations de type de 
lecture recherchees correspond a la combinai- 
son des valeurs d'indicateur dans la table de 
condition de recherche. 

17. Appareil de reproduction de disque selon la reven- 
dication 9, ou le moyen de test comprend : 

une unite de stockage de table de condition de 
retroaction pour stocker une table de condition 
de retroaction qui comprend une combinaison 
des valeurs d'indicateur, ta combinaison des 
valeurs d'indicateur etant une condition dans 
laquelle la fonction de recherche est executee ; 
une unite de recherche d'informations de type 
de lecture pour rechercher un element des in- 
formations de type de lecture a partirdu tampon 
de gestionnaire correspondant au titre video 
selectionne par I'operateur ; et 
une unite de comparaison de condition pour 
comparer une combinaison des valeurs d'indi- 
cateur dans I'element des informations de type 
de recherche recherches par I'unite de recher- 
che d'informations de type de lecture avec la 
combinaison des valeurs d'indicateur dans la 
table de condition de retroaction, 

ou le moyen d*ex6cution de fonctionnement 
audiovisuel comprend : 

une unite de controle pour controler une quan- 
tity d'avancement de la tete de lecture optique 
qui progresse sous la commande de la secon- 
de unite de commande ; 
une unite d'execution de fonction de retroaction 
pour generer des informations de retroaction 
d'affichage sur la base de la quantite d'avance- 
ment de la tete de lecture optique controlee par 
I'unite de controle seulement lorsque la combi- 
naison des valeurs d'indicateur dans les infor- 
mations de type de lecture recherchees corres- 
pond a la combinaison des valeurs d'indicateur 
dans la table de condition de retroaction ; et 
une unite d'affichage pour afficher les informa- 
tions de retroaction d'affichage generees par 
I'unite d'execution de fonction de retroaction. 

18. Appareil de reproduction de disque selon la reven- 
dication 17, ou : 

la combinaison des valeurs d'indicateur dans la 
table de condition de retroaction est une du pre- 
mier cas et d'un second cas, ou dans le premier 
cas, le premier indicateur indique que le titre 
video correspondant est recupere selon un ele- 
ment des informations d'acheminement, ou 



dans le second cas, le second indicateur indi- 
que que les informations d'acheminement du 
titre video correspondant ne comprennent pas 
les informations de branche. 

5 

19. Appareil de reproduction de disque selon la reven- 
dication 18, 

ou les informations de type de lecture compren- 
io nent un troisieme indicateur qui indique si tous 

les elements d'informations d'acheminement 
d'un titre video correspondant sont d'un type de 
lecture normal, 

ou le type de lecture normal est un type dans 
is lequel la pluralite d'elements d'informations vi- 

deo specifi6s par les informations d'achemine- 
ment sont sequentiellement reproduits dans un 
ordre predetermine, 

ou la combinaison de valeurs d'indicateur dans 

20 la table de condition de retroaction est un d'un 

troisieme cas et d'un quatrieme cas, ou dans le 
troisieme cas, le troisieme indicateur indique 
que tous les elements d'informations d'achemi- 
nement du titre video correspondant sont du ty- 

25 pe de lecture normal et le premier indicateur in- 

dique que le titre video correspondant est recu- 
pere selon un element des informations d'ache- 
minement, ou dans le second cas, le troisieme 
indicateur indique que tous les elements d'in- 

30 formations d'acheminement du titre video cor- 

respondant sont d'un type de lecture normal et 
le second indicateur indique que les informa- 
tions d'acheminement du titre video correspon- 
dant ne comprennent pas les informations de 

35 branche, 

ou I'unite de comparaison de destination com- 
pare la combinaison des valeurs d'indicateur 
dans I'element des informations de type de lec- 
ture recherche par I'unite de recherche d'infor- 

40 mations de type de lecture avec la combinaison 

des valeurs d'indicateur dans la table de con- 
dition de retroaction. 

20. Appareil de reproduction de disque seton la reven- 
45 dication 18, 

ou les informations de type de lecture compren- 
nent un quatrieme indicateur qui indique si tous 
les elements d'informations d'acheminement 
so d'un titre video correspondant sont d'un type de 

selection automatique de destination de bran- 
che, 

ou le type de selection automatique de destina- 
tion de branche est un type dans lequel une 
55 destination de branche defectueuse est speci- 

fiee lorsque aucune destination de branche n'a 
ete selectionn6e par un operateur, 
ou la combinaison des valeurs d'indicateur 



41 



EP836 189 



Page 42 of 75 



81 

dans la table de condition de retroaction est un 
du premier cas, du second cas, et du cinquieme 
cas, 

ou dans le cinquieme cas, le quatrieme indica- 
teur indique que tous les elements d'informa- 
tions d'acheminement du titre video correspon- 
dant sont du type de selection automatique de 
destination de branche, 
ou l'unit6 de comparaison de condition compa- 
re la combinaison des valeurs d'indicateur dans 
I'element d'informations de type de lecture re- 
cherche par I'unite de recherche d'informations 
du type de lecture avec la combinaison des va- 
leurs d'indicateur dans la table de condition de 
retroaction. 

21. Appareil de reproduction de disque selon la reven- 
dication 17, 

ou chacun de la pluralite des elements d'infor- 
mations video comprend une pluralite de blocs 
video, ou chacun de la pluralite de blocs video 
comprend des donnees video et des informa- 
tions de gestion de temps d'unite, ou les don- 
nees video sont des donnees compress6es 
d'un certain temps d'unite et les informations 
de gestion de temps d'unite commandent une 
reproduction pendant un certain temps d'unite, 
ou la zone de titre comprend une table de nu- 
mero d'index comprenant une pluralite de nu- 
meros d'index et les informations de destina- 
tion de. recherche qui indiquent les adresses 
des blocs video correspondant respectivement 
a la pluralite de numeros d'index, ou la table de 
num6ro d'index correspond a un element des 
informations d'acheminement, 
ou I'unite de controle, contrdle une adresse 
d'un bloc video lu par la tete de lecture optique 
et se r£fere a la table de numero d'index pour 
determiner un numero d'index qui correspond 
a I'adresse controlee, 

ou I'unite d'execution de fonction de retroaction 
genere les informations de retroaction d'affi- 
chage sur la base du numero d'index determine 
par I'unite de contrdle seulement lorsque la 
combinaison des valeurs d'indicateur dans les 
informations de type de lecture recherchees 
correspond a la combinaison des valeurs d'in- 
dicateur dans la table de condition de retroac- 
tion, 

ou I'unite d'affichage affiche les informations de 
retroaction d'affichage generees par I'unite 
d'execution de fonction de retroaction. 

22. Appareil de reproduction de disque selon la reven- 
dication 21, ou chacun de la pluralite des trtres video 
dans le disque optique multimedia a un numero 
^identification, 
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ou I'unite de controle, controle en outre le nu- 
mero d'identification d'un titre video lu par la te- 
te de lecture optique, 

ou I'unite d'execution de fonction de retroaction 
5 genere les informations de retroaction d'affi- 

chage sur la base du numero d'identification du 
titre video contrdie par I'unite de contr6le et le 
numero d'index determine par I'unite de contro- 
le lorsque la combinaison des valeurs d'indica- 
io teur dans les informations de type de lecture 

recherchees correspond a la combinaison des 
valeurs d'indicateur dans la table de condition 
de retroaction, ou I'unite d'execution de fonc- 
tion de retroaction genere les informations de 
*s retroaction d'affichage sur la base seulement 

du numero d'identification du titre video contrd- 
ie par I'unite de controle lorsque la combinaison 
des valeurs d'indicateur dans les informations 
du type de lecture recherchees ne correspond 
20 pas a la combinaison des valeurs d'indicateur 

dans la table de condition de retroaction, 
ou I'unite d'affichage affiche les informations de 
retroaction d'affichage generees par I'unite 
d'execution de fonction de retroaction. 

25 

23. Appareil de reproduction de disque selon la reven- 
dication 17, 

ou chacun de la pluralite des elements d'infor- 
mations video comprend une pluralite de blocs 
vid6o qui sont disposes dans des series tem- 
porelles dans un ordre de reproduction, 
ou chacun de la pluralite de blocs video com- 
prend des donnees video et des informations 
de gestion de temps d'unite, ou les donn6es vi- 
deo sont des donn6es compressees d'un cer- 
tain temps d'unite et les informations de gestion 
de temps d'unite commandent une reproduc- 
tion pendant un certain temps d'unite, 
ou le disque optique multimedia comprend une 
table de carte de temps comprenant des infor- 
mations indiquant une relation entre la pluralite 
de blocs video et une pluralite de codes de 
temps, 

ou un code de temps est affiche par I'appareil 
de reproduction de disque lorsqu'un bloc video 
correspondant est reproduit, 

ou I'unite d'execution de fonction de retroac- 
tion comprend : 

une unite d'affichage de code de temps initial 
pour afficher un code de temps initial avec un 
certain format lorsque le second moyen de 
commande commence la lecture du titre video ; 
une unite de controle d'avancement pour con- 
troler un bloc video lu par ia tete de lecture 
optique ; et 
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une unite de mise a jour de code de temps pour 
afficher un code de temps correspondant au 
bloc video controle par Tunite de controle 
d'avancement en se referant a la table de carte 
de temps, ou I'unite de mise a jour de code de 
temps met a jour d'abord le code de temps ini- 
tial et continue la mise a jour lorsque la lecture 
des donnees par la tete de lecture optique 
avance. 

24. Appareil de reproduction de disque selon la reven- 
dication 23, ou chacun de la plurality des titres video 
dans le disque optique multimedia a un numero 
d' identification, 

ou I'unite de controle, controle en outre le nu- 
mero d'identification d'un titre video lu par la te- 
te de lecture optique, 

ou I'unite d'execution de fonction de retroaction 
genere les informations de retroaction d'affi- 
chage sur la base du numero d'identification du 
titre video controle par I'unite de controle et un 
du code de temps initial et du code de temps 
affiche par I'unite de mise a jour de code de 
temps lorsque la combinaison des valeurs d'in- 
dicateur dans les informations de type de lec- 
ture recherch6es correspond a la combinaison 
des valeurs d'indicateur dans la table de con- 
dition de retroaction 

ou t'unite d'execution de fonction de retroaction 
genere les informations de retroaction d'affi- 
chage sur la base de seulement le numero 
d'identification du titre video controle par I'unite 
de commande lorsque la combinaison des va- 
leurs d'indicateur dans les informations de type 
de lecture recherchees ne correspond pas a la 
combinaison des valeurs d'indicateur dans la 
table de condition de retroaction, 
ou I'unite d'aff ichage affiche les informations de 
retroaction d'aff ichage gen6r6e par I'unite 
d'execution de fonction de retroaction. 

25. Appareil de reproduction de disque selon la reven- 
dication 9, ou : 

les informations de type de lecture compren- 
nent un quatrieme indicateur qui indique si tous 
les elements d'informations d'acheminement 
d'un titre video correspondant sont du type de 
branche dans un titre, 

ou le type de branche dans un titre est un type 
dans lequel un titre video actuel ne branche pas 
un autre titre video, 

ou I'appareil de reproduction de disque com- 
prend en outre : 

un moyen de reception destruction de debut 



de programme pour recevoirde I'operateur une 
notification d' introduction d'une pluralite de nu- 
meros d'index pour une reproduction 
prog ram mee ; 

5 un moyen de reception de numero de titre pour 

recevoir un numero introduit par I'operateur 
comme un numero de titre ; 
un moyen de test de branche pour, chaque fois 
que le moyen de reception de numero de titre 

io recoit un numero de titre, tester si un titre video 

correspondant au num6ro de titre recu par le 
moyen de reception de numero de titre branche 
un autre titre video en se rSferant aux indica- 
teurs dans les informations de type de lecture 

is du titre video ; 

un moyen de maintien pour maintenir un jeu de 
numeros de titre video correspondant aux titres 
video testes par le moyen de test de branche 
comme ne branchant pas un autre titre video ; 

20 et 

un moyen d'execution de reproduction pro- 
grammee pour activer le moyen de calcul et le 
second moye de commande autant de fois que 
le nombre de numeros de titre video dans le jeu 

25 de numeros de titre video pour que les titres 

video correspondant aux numeros de titre vi- 
deo dans le jeu des numeros de titre video 
soient lus en sequence. 

30 26. Procede, applique a un appareil de reproduction de 
disque comprenant un tampon, de reproduction 
d'un disque optique multimedia tel que defini dans 
la revendication 1, le disque optique multimedia 
comprenant une pluralite de titres video, une plura- 
ls lite d'6iements d'informations de gestion, et une plu- 
ralite d'eiements d'informations de type de lecture, 
ou chacun de la pluralite des titres video comprend 
des informations d'acheminement et une pluralite 
d'eiements d'informations video recuperables seion 
40 les informations d'acheminement, ou chacun de la 
pluralite des elements d'informations de gestion ge- 
re une adresse d'un titre video correspondant, ou 
chacun de la pluralite des titres video est une pro- 
duction video, ou chacun de la pluralite des ele- 
45 ments d'informations de type de lecture comprend 
un premier indicateur et un second indicateur, ou le 
premier indicateur indique si un titre video corres- 
pondant est r6cuperable selon seulement un ele- 
ment des informations d'acheminement ou selon 
50 une pluralite d'eiements d'informations d'achemine- 
ment, et un second indicateur indique si les infor- 
mations d'acheminement du titre video correspon- 
dant comprennent des informations de branche, le 
precede comprenant : 

55 

une premiere etape d'ecriture, d'ecriture d'un 
element d'informations de gestion dans le 
tampon ; 
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une premiere etape de reception de reception 
d'un titre video selectionne par un operateur a 
reproduire ; 

une etape de calcul du calcul d'une adresse du 
titre video selectionne par un operateur en se s 
referant au tampon ; 

une seconde etape de contrdle de lecture du 
titre video a partir d'une position specifiee par 
I'adresse calculee par I'etape de calcul ; 
une 6tape de test pour tester si un fonctionne- 10 
ment audiovisuel peut etre execute dans le titre 
vid6o lu dans la seconde etape de commande 
en se referant au premier indicateur et au se- 
cond indicateur correspondant au titre video, 
ou le fonctionnement audiovisuel comprend au is 
moins une fonction de recherche pour permet- 
tre a I'appareil de reproduction de disque de re- 
chercher et de reproduire une partie arbitraire 
du titre video et une fonction de retroaction pour 
permettre a I'appareil de reproduction de dis- 20 
que de controler et d'afficher un temps ecoule 
de reproduction ; et 

une etape d'execution de fonctionnement 
audiovisuel d'execution du fonctionnement 
audiovisuel seulement lorsqu'une etape de test 25 
teste que le fonctionnement audiovisuel peut 
etre utilise dans le titre video. 
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FIG. 10A 
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FIG. 1 1 
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NO. OF TITLE SEARCH POINTERS 
VM INTERNAL TITLE SEARCH POINTER # 1 
VM INTERNAL TITLE SEARCH POINTER tf 2 
VM INTERNAL TITLE SEARCH POINTER # 3 ~~ 
VM INTERNAL TITLE SEARCH POINTER # 4 
VM INTERNAL TITLE SEARCH POINTER # 5 ~~ 
VM INTERNAL TITLE SEARCH POINTER #6 
VM INTERNAL TITLE SEARCH POINTER # 7 ~ 
VM INTERNAL TITLE SEARCH POINTER # 8 

VM INTERNAL TITLE SEARCH POINTER #98 

VM INTERNAL TITLE SEARCH POINTER #99 

PGC INFORMATION # LForMenu 

PGC LINK INFORMATION PGC#1 

PGC STANDARD INFORMATION NULL 

PG MAP NULL 

VOB POSITION INFORMATION TABLE VOB# I_For_Menu 
PGC COMMAND TABLE NULL 

VOB# l_For_Menu 

MANAGEMENT INFORMATION PACK(PLURAL1TY OF TitlePlay) 
SUB-PICTURE(CHARACTER STRINGS FOR TITLE NAMES) 
MAIN IMAGE(BACKGROUND IMAGE) 
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FIG. 13 



MANAGEMENT INFORMATION PACK ■ HIGHLIGHT INFORMATION 



ITEM INFORMATION # 1 


PALETTE CONVERSION RANCiF 


Title Plav Title # 1 


ITEM INFORMATION # 2 


PALETTE CONVERSION RANGE 


Title Play Title# 2 


ITEM INFORMATION # 3 


PALETTE CONVERSION RANGE 


Title Play Title# 3 


ITEM INFORMATION #4 


PALETTE CONVERSION RANGE 


Title Play Title#4 


ITEM INFORMATION # 5 


PALETTE CONVERSION RANGE 


Title Play Title #5 


ITEM INFORMATION # 6 


PALETTE CONVERSION RANGE 


Title Play Title# 6 | 
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FIG. 16 



913 



POWER 



TITLE 

time B'BBBB 

CHAPTER 



V 



.91 



rSEARCH- 



CHAPTER TIME 



rPROGRAM- 



TITLE PROGRAM 



PROGRAM 




63 



EP 0 836 189 B1 




64 



EP 0 836 189 B1 



oo 



H 
Z 

o 
z 

< 

< 
a. 

UJ 

oo 

< 
z 
o 

oo 



o 



as 

UJ 

Q 

O 
U 
UJ 
Q 

O 

UJ 

a. 



UJ < 

zog 

S £: cu 



ca Q 



CM 



O 

o 



a 



■ < 

CO CO 



S 



CO 

O 
> 



uj o 

S UJ 



CQ 



<c 

o 
o 
3 

< 



UJ 
UJ 

oo 
O 



V 



m 

CN 



LZJ 
GO 

Ed 



22 



N-J 

O 
oS 
E— 
Z 

o 




CN 
CM 



OO 
UJ 

^) UJ 
< Q 



is 

CQ U 



<: 

Q- 

go 
ta 

qS 

■< OS. 

■< u. 



O 

UJ 

e 
> 



oo 
UJ 

a 



ON 



fc 

Z 



UJ 
f- 

oo _ 
>~ O 
oo U 



z 

3 



65 



EP 0 836 189 B1 




£ OS °2 

§8i§ 



1 



< 

< 
Q 

>< 

H 

cu 
2 



2 
O 



D 
Q 
O 
OS 
CU 
W 
os 



2 

O 
OS 



o 



os 
H 
2 
O 
U 

uu 

H 

o 

Oi 



g 
go 

Sol 

os 

o- 2 
< ^ < 

co D co 



§35 

< OS OS 

woo 
Sou 



66 



EP 0 836 189 B1 



Z 

o 
p 
3 
z 
o 
u 

z 
o 

CO 

s 



x 2 

SuJco 
cor j 

ZCOH 



X 

u 
z 
< 

mO 

§3 
Z u- 



z 
o 



z 
o 



z 
o 



z 
o 



z 
o 



z 
o 

p 

z 
X 

LL. 



p2 

UJ £: J 
co co Ll, 



z 
o 



< 

a. 

CO 

5 

erf 
UJ 
CD 

X 
Z 

OS. 
UJ 



< 

X 



z 
o 



z 
o 

CO 
CO 

a 

o 
o 

a. 
Z 

o 

p 
u 

D 
Q 
O 
os. 
a. 

UJ 



z 

O 



Z 

o 



5- 
< 

CO 

5 

UJ 
H 



X 

u 
erf 
< 

UJ 

co 

Crf 
UJ 
CQ 

S 

X 
Z 
csd 

UJ 

< 
X 



X 

u 
a: 
< 

UJ 

CO 

UJ 

p 



Z 

o 

~z~ 
o 



z 

X 
u. 

O 

z 

I 

< 

as 

O 

o 

ad 
a. 

as 

UJ 

fc 
< 

X 

u 



67 



EP 0 836 189 B1 



FIG. 21A 



C START ^ 




MECHANISM CONTROL UNIT AND SIGNAL PROCESSING 
UNIT CONTROLLED TO READ VIDEO MANAGER 



SET OF PROGRAM CHAINS FOR VOLUME 
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NOT POSSIBLE" 
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ENTRY -PGC INFORMATION FOR TITLE NUMBER # j READ FROM 
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I ROUTE PROCESSING ROUTINE CALLED WITH ENTRY -PGC kj 1 
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FIG. 21B 

(entry into route processing routine) 



VOB POINTER*- FIRST VOB IN VOB \P 
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FIG. 21 C 
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FIG. 22A 
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FIG. 22B 
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FIG. 22C 




| SCHEDULE LIST [k] —PROGRAM NUMBER # n 



INPUTTED TEN-KEY CODE # n CONVERTED 
TO PROGRAM NUMBER # n 



86 



SI87 



1 R-l,j-l V 



S189 



| PROGRAM NUMBER #n— SCHEDULE LIST [k]| ^ 



S190 



PROGRAM NUMBER # n CONVERTED 
INTO ENTRY VOB NUMBER #n 



Y 



VOB POINTERS—CONVERTED 
ENTRY VOB NUMBER # s 



SI92 



S193 



I BLOCK POINTER— FIRST ADDRESS OF VOB NUMBER # s \ siy7 

vljT , V 

Y SI 94 1 j — j 4- 1 | 



LOGICAL BLOCK INDICATED BY BLOCK POINTER READ USING K 
MECHANISM CONTROL UNIT AND SIGNAL PROCESSING UNIT | 



✓ S196 



_ S195 
)OES BLOCK POINTEF 
INDICATE THE FINAL BLOCK IJ 
VOB 



BLOCK POINTER-Jlh LOGICAL 
BLOCK IN VOB#i 

3 



No 



SI 99 



Yes 



IS VOB 



S198 



| k — k + 1, j — 1 | 



)INTER INDICATING THE FINAL VOB 
[HE SCHEDULE LIST. 



No 



73 



EP 0 836 189 B1 



FIG. 22D 
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FIG. 23 
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